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SEPTIC OSTEOMYELITIS OF THE BONES 
OF THE SKULL AND FACE' 

A PLEA FOR CONSERVATIVE TREATMENTf 

By Vilray Papin Blair, M D 

AND 

James B Brown, MD 
OF St Lodis, Mo 

rnOM THi, SORGICil DFPVRTMBNT OF THE WASHINGTON IIM\EIiSlTl MEDIC IL SCIIOOI 

In this papei it is proposed to considei only inflammation or death ot 
bone due to infection with a pus-producing organism, but thiee somewhat 
distinct clinical entities will be included 

1 The condition commonly called “ulceiated tooth” 

2 Frank ostitis and neciosis of the dentigerous bones 

3 The spreading ostitis and neciosis that may accompany or follow pus 
infection of the para-nasal or para-aural sinuses 

Our reasons for including these m one giotip are 

i They are each essentially a bone infection, and though showing ceitain 
individualizing chaiactenstics, the pathology is basicalh the same, the leaction 
differing lathei in degree than kind, and we believe the tieatment of each is 
essentially the same 2 Fuithei, while the lines that demaicate the t}pical 
cases in each group can be shaiply drawn, theie occur apparentl) bordeiline 
cases that are not so easily catalogued, and the close anatomical relation of 
the parts affected facilitates this grouping 

Geneial ConseivaUsm m Treatment of Pns-vifectcd Bones — Theie is an 
Italian proverb which says, “He who goes slowly goes safely, he who goes 
safely goes surely ” 

The above can be taken as a safe guiding text in the treatment of simple 
osteomyelitis of at least the jawbones The general jilan of good surgical 
treatment of simple purulent osteom} ehtis was firmly established man} 3 ears 
ago, and, except as influenced b> the presence of the teeth, its tieatment when 
affecting the skull and jaws differs little fiom that of am othei bone IDue 
partly to the superior resistance of the face and mouth tissues to most infec- 
tions, and partly to the readiness with which spontaneous diainage is cstali- 

* Presented before the American Surgical Association, Maj 25 19-6 

fOf the matter herein contained, the “ulcerated tooth” was made the subject of an 
editorial presented previously m Suigay, G\iurcologv and Ohetetnes The case reports 
referring to osteomyelitis of the jaw'S were reported recently in Siogical Chuns of 
ISfoith Amo tea The section relating to osteomyelitis of para-na<^al sinus origin is 
based upon part of the data that is being gathered lor a more formal presentation that is 
proposed to be made at a future date before the American Laryngological Association 
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lishedi aiound the teeth, iii the jaw the disease has not the inheient fatal 
tendency that may chaiacteiize it elsewhere On the othei hand, the defoimi- 
ties that lesiilt, most commonly fiom ill-advisecl suigeiy, can be little 
shoit of ghastly In certain spreading infections of calvaiiiim this is not true 
Resulting defoimities aie not maiked, but disease is fiequently fatal 

The accepted treatment of osteomyelitis m geneial, as handed down to 
the senior collaborator some thiity odd yeais ago, consisted m, first, the early 
establishment of diamage of the focus with the least possible operative 
trauma, second, waiting until the viiulence of the infection had subsided, the 
dead bone had spontaneously sepaiated and sufficient new bone had been 
formed to maintain continuity before attempting any radical opeiation, third, 
at the propel time to remove all fiagments of dead bone with limited damage 
to granulations lining their beds, and, where piacticable, to remove all edges 



a h 

Fig 1 —Case III 


of live bone that overhang bed so that soft tissue can drop into and fill these 
defects The lattei can often be facilitated hy fashioning appiopiiate and 
well-nourished flaps of skin and subcutaneous tissue , muscle may be included 
When the above program is faithfully and intelligently earned out the 
disease will seldom piove fatal oi piogiessive, and successful sequestrectomy 
followed by permanent healing will usually be accomplished by one operation 
When dealing with cavities m cancellous bone near joints the propriety of the 
latter part of the piocedure may be questioned by some surgeons who are 
accustomed to filling such defects with Mostig’s bonewax, gauze, oi some 
other substance, but there aie compai atively few instances wheie a live flap 
cannot be advantageously substituted foi these foreign fillers 

Many advantageous lefinements of technic have been more recently 
worked out Especially desirable are those that strive to laise the resistance 
of the tissues or to protect the granulation lined cavities from secondary 
infection, or to sterilize them by non-coi rosive lotions, but any ladical depar- 
tuie from the basic principles just cited is apt to be followed by disaster or 
embarrassment in one form or another This older plan of conservative 
tieatment has in late years been subjected to very forceful attacks, fiist by the 
operating dentists and exodontists, latei by the rhinologists The following 
will be an attempted recapitulation of the facts as we have observed them 
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hshed aiound the teeth, .n the jaw the chsease has not the inheient fatal 
tendency that may chai actei ize it elsewhei e On the othei hand the deformi 
ties that lesult, most commonly fiom ill-advised suigeiy, can be httle 
shoit of ghastly In ceitam spieadmg infections of calvarium this is not tuie 
Kesiiltmg deformities aie not maiked, but disease is fiequently fatal 

The accepted treatment of osteomyelitis in geneial, as handed down to 
the senioi collaboiator some thirty odd yeais ago, consisted in, fiist, the earlv 
establishment of diainage of the focus with the least possible operative 
trauma, second, waiting until the viiulence of the infection had subsided, the 
dead bone had spontaneously sepaiated and sufficient new bone had been 
formed to maintain continuity befoie attempting any ladical opeiation, third, 
at the pi Opel time to remove all fiagments of dead bone with limited damage 
to gianulations lining their beds, and. where piacticable, to remo^e all edges 
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of live bone that oveihang bed so that soft tissue can drop into and fill these 
defects The lattei can often be facilitated by fashioning appiopnate and 
well-nourished flaps of skin and subcutaneous tissue , muscle may be included 
When the above piogram is faithfully and intelligently earned out the 
disease will seldom piove fatal oi piogiessive, and successful sequestrectomy 
followed by peimanent healing will usually be accomplished by one operation 
When dealing with cavities m cancellous bone neai joints the piopiiety of the 
latter pait of the pioceduie may be questioned by some surgeons who are 
accustomed to filling such defects with Mostig’s bonewax, gauze, or some 
other substance, but theie aie compaiatively few instances wheie a live flap 
cannot be advantageously substituted foi these foieign filleis 

Many advantageous lefinements of technic have been more recently 
woiked out Especially desirable aie those that strive to laise the ^-esistance 
of the tissues oi to piotect the gianulation lined cavities from secondary 
infection or to steiihze them by non-coi rosive lotions, but any radical depar- 
tuie fiom the basic principles just cited is ajit to be followed by disaster or 
embarrassment m one form or anothe. Tins older plan of eonsemt^ 
treatment has rn late years been subjected to very orceful attacks «« ^y “e 
operatrng derrtrsts arrd exodorrtrsts, late, by the rhmologrsts The followrng 
wrll be an attempted recap.tulatron of the facts as we have observed them 
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Poifals of Enf}y — If we aie to considei piophylaxis against spieaclmg 
septic infections within the jawbones, we must go into the etiology at least 
as fai as poitals of entiy 

In the uppei jaw the infection may appai entiy be by way of the nasal 
mucosa oi anti urn (See Case Repoits I and II ) In eithei jaw it can 
unquestionably be blood earned fiom a distance, as is common in osteomye- 
litis in othei bones, but wheie infected teeth aie piesent, it may be difficult 
to diaw absolute conclu- 
sions Commonly in 
childi en the n e c i o s i s 
appai entl) follows the 
extraction of a tooth, but 
in at least some of these 
the bone infection may 
have caused the smuji- 
toms foi which the tooth 
was diawn When the 
symptoms are hist noted 
immediatel} a f t e i the 
treatment of a quiescent 
n o n-v 1 1 a 1 tooth, this 
lathei suggests a pre- 
existing peiiapical infec- 
tion w h 1 c h may have 
been piesent foi yeais 
When such an infection 
involves a tooth with 
intact walls, it must be 
considered as being of 
blood-boine origin In 
one child the neci osis 
followed an extiaction 
duiing the acute stage of 
a fulminating infection, 
and we have had such a history in a few adult cases, but it has been our 
observation that trouble following exti actions under such conditions is moie 
apt to lesult in diffuse infection of the soft paits and occasionally the death of 
the patient rather than an extensive neciosis of the bone 

While it is not safe to leach a post hoc ogo pioptei hoc conclusion in 
every, oi even the majoiity of cases, it is, iieveitheless, all things considei ed, 
a safe clinical bet that pievention of decay and of injury to the teeth will 
pi event possibly quite a laige peicentage of these bone infections 

Theie may occui a low-giade bone infection that forms little pus, moie or 
less pam, and a vaiiable amount of sw^ellmg It is apt to attack diffeient 
paits of the same jaw oi both jaws simultaneously oi consecutnely, tin owing 
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Off a silver of bone heie or loosening a tooth there, going on for a Ion? time 
clefinT definite conclusion oi without showing any very 

In the earhei liteiatuie the belief that this type of neciosis was dependent 
on syphilis IS quite common, but such an etiological factor now appears to be 
Lither Idle The foimei belief was, m the past, quite firmly held by the 
senior writei of this papei We find but few of the Wasseimann lepoits of 
these cases to be j^osilive, and it may be that the apparently good results from 

anti-syphilitic therapy 



were due either to some 
antiseptic quality m the 
medication or to the de- 
lay entailed which gave 
further time for the de- 
velopment of specific 
antibodies 

In the bones of the 
calvarium the para-nasal 
sinuses are most com- 
monly the portals of 
enti y 

7 h e “ U I c c ^ at e d 
T 0 oth — T h e above 
t e 1 m commonly desig- 
nates an acute exacerba- 
tion of api eviously 
quiescent peii-apical in- 
fection , this naturally 
and by common consent 
will call for the ministra- 


Fig 3 — Case IV 


tion of the dental sur- 


geon The attack ma}'’ tei inmate oi be teiminated in one of several ways 
After two days of suffering an abscess may perforate the bone, causing the 
typical “gum boil ” oi less commonly it may biniow out alongside of the root 
of the tooth The dentist may get drainage thiough a loot canal, or an 
attempt may be made to aboit the piocess by extracting the tooth The latter 
treatment has the vntue of piecluding future attacks and may be followed 
by quick recoveiy, by a moie oi less pi oti acted oi stoimy convalescence, oi 

occasionally by death fiom general sepsis 

It was an old teaching in dentistiy that these teeth should not be pulled 
dining the peiiod of acute swelling, and theie is usually sound clinical obsei- 
vation back of these oldei teachings With mote modem and antiseptic 
technic, the gene.al t.end ,s to substitute active mtei vent, on to, eutmed 
couseivatism and above all with the advent of the exodontic specialist, tins 
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oldei leaching' lost piececlence The attempt to establish fiee diaiiiage and at 
the same time lemove the ‘supposed focus is apt to appeal moie stiongly to the 
new dentist This piocediiie has been tompaied to the lemoval of an acutely 
diseased appendix, but the simile is inapt because the appendix is the focus of 
the infection, while the tooth is at this tune but an ineit plug In their lesults 
the two proceduies do not paiallel and the oliseivei standing on the side line, 
who takes occasion to soit ovei the wieckage, is apt to conclude that the 
average results do not justif} the extia iisk mheient to eaily extraction In 
a ceitain small peicentage of cases the leaction is accompanied by an increase 
of symptoms, oi is followed by abscess foimation, oi extensive bone necrosis 
In addition to this some 
}Oung or apparently lo- 
bust people will die fiom 
general sepsis following 
exti action of an “ ulcer- 
ated tooth ” in the acute 
stage On the othei 
hand, death following 
the conservative plan is 
extremelv raie, and ex- 
cept among young chil- 
dren, cervical abscess 
01 extensive bone ne- 
ciosis IS uncommon, 
where the tooth and the 
bone are spared the 
trauma of instrumenta- 
tion m the acute stage of 
the infection 

This may seem diffi- 
cult to explain, but a 
study of the histoiy of a typical case will at least furnish food for thought 
The “ulceiated tooth” is a culmination of an infection that has been 
present for an indefinite time, possibly yeais, without giving more than mild 
or unidentified symptoms Often the root canals of the damaged tooth had 
long ago been sealed by the dentist, and it is usually difficult to assign any 
logical cause for the explosion About the simplest explanation is the 
assumption that a disturbance of the balance between virulence and resistance 
has occurred which permits the hitheito imprisoned bacteiia to successfully 
attack the confining banieis Such a period of low lesistance may be the 
leason why the trauma of an extraction may not be well tolerated at this 
particular time This type of acute osteomyelitis should hold more than an 
academic interest for both the physician and the surgeon, either of whom 
must occasionally help a patient to choose between the man who offeis imme- 
diate and permanent lelief from a jumping toothache by a painless extraction 
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undei gas, and the okLfaslnoned dentist who piescnbes quinine, phenacetin 
le mustaid foot bath, the fig pouJtice, and who may attempt to establish 
lamage by the somewhat painful process of opening a root canal The 
foimer may be the mote brilliant procedme, but we can still give the con- 
servative man our moial support with the assurance that his plan is the safer 
Lesides, the phj^sician can always add sufficient morphine at least to ease the 
time of ti avail, and possible he may shoiten it by an incision and a stripping 
up of the peiiosteum at the likely site of perforation 

At a later peiiod when the balance between virulence and lesistance has 
been leestabhshed m the patient’s favor, exti action of the tooth is not only 
safe, but is better suigeiy than the most effective dental lestoration 

This taboo against immediate extraction applies only to the period of acute 
local symptoms evidenced chiefly by swelling of the neighboring soft tissues, 



and by the pain and tenderness that are chai actenstic of early osteomyelitis, 
not to the subacute stage m which discomfoit, low fever, adenitis, malaise, 
ihenmatism oi joint infections, etc , may evidence chionic infection If, how- 
ever, an extinction under these lattei conditions is followed by a severe local 
flaie-iip, then theie may be good reason to go slow on lepeatmg the insult 
Neaosis of the J aivb on c s —Sn-np\e osteomyelitis of the upper jaw resem- 
bles the same affection in othei cancellous bones, in that it is of more laie 
occuiience and the neciotic aieas are apt to be less extensive 

In eithei jaw the need for early artrficial drainage of the focus rs seldom 
urgent, though confined or pocketing collections of pus should be liberate 
bv internal o. external incision when detected It is mamtamed by man) o 
Se dental profession that the application of exteinal heat in the early stag 
fosto the fo.niat.on of an external fistula We have done the h.ng that 
has given the patient the greatest conifoit, whether it has been the use of 

'’'Abe vefy objectionable odo. that is given oft f.om some older cases of 
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jaw neciosis we have found to be conti oiled by one or two thorough ini- 
gations of all fistulje with a quantity of i pei cent solution of foimalm {2^2 
pel cent solution of the 40 pei cent piepaiation of f 01 malm) 111 watei The 
stinging pain of the injection does not last long, luit can be modified by a 
pievious 11 ligation with i pei cent novocain 

It IS difficult to set an exact time, but in the oidinaiy stiaightforwaid 
acute osteomyelitis of the jaw the dead bone will usually have separated 
itself 111 ninety days, and by this time a stiong involucium will have foimed 
that will peimit the lemoval of the sequestinm without changing the 1101 mal 
contour of the jaw It has been oui observation that instrumental manipu- 
lation of the bone, of at least the lowei jaw, before the infection has lost its 
virulence, is very apt to be followed by fuither extension of the necrosis 
In ceitani cases in which the periosteum has been stripped off or other 
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Fig 6 — Case VI 


attempts have been made to dislodge a piece of dead bone befoie it has become 
loose, we have found diffeient segments m the same jaw that have been dead 
for different periods of time, so that one piece may be loose, “ worm-eaten,” 
and encased in a strong involucium, while a neighboring piece may have but 
recently died and not yet detached, or if detached, suiiounded by so little 
new bone formation that aftei its leinoval the jaw may collapse at this seg- 
ment or the bone may fail to regenerate (See Case III ) 

In some cases of extensive necrosis it may be very good surgery to divide 
the radical operation into seveial steps, thoroughly cleaning out one area at a 
time We have found that the surest way of cutting the necessary number of 
ladical opeiations to the mmimiim is to give a full three months between 
the original infection, or any subsequent insti umentation, before attempting 
to remove the dead bone, and then, if it is not found to be “ worm-eaten ” and 
sui rounded by a definite bed of gianulations, to wait another three months 
befoie making a subsequent attempt 

For other leasons it may be desirable to wait very much longer than 
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ted and could only act as harbmge.s of ,n fc ‘''®^ <>= 

of th:s aty who first called our atlcnt.oi t f’ 7“ ^“■«" L"* 

striking series of X-iays The fiisl slinwM ! ’®'’ “ ’'O' 

to be very definitely suiroiinded by dead brnf DoT‘'r''^,''"'''°*’"' 
a radical operation, but had waited for the dead f ” 

spontaneously, wdh the --It that the tooth buds c3„:i;‘°det,t,rd 

slightly deformed teeth 
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held become fixed in the 
newly developed jawbone 
as demonstrated by a 
1 adiograph Since then 
we have verified this re- 
sult on seveial of oui 
own patients, and it is 
now our custom in treat- 
ing necrosis of the body 
of the jaw in a child to 
furnish diainage as indi- 
cated, watch closely for 
kidney damage, and, if 
the general condition per- 
mits, to do no radical 
operation on the alveolar 
poition, but wait for the 
fragments to be thrown 
off spontaneously X For- 
tunatel}’-, in children in 
the tooth-lieai mg areas 
sequestrated, as may happen 


the dead bone is not apt to become deeplj’ sequestrated, as may 
in the ramus, but this does not hold tiue with adults (See Case IV} The 
presei vation of the tooth buds is of tremendous advantage In areas where 
they are completely lost, the new bone is apt to be shoit to the extent of very 
serious defoimity (See Cases V and VI ) If one fii st or second molar 
IS preserved, it inaj^ save excessne leti action of the legenerated jaw, but 
preservation of the third molar bud will not do this (See Cases VII and 
VIII and V and VI ) 

Much moie disastrous than the leinoval of tooth buds is the complete lack 

t Cryer quotes Percy, of Pans, in 1791, as having observed that teeth m the necrosed 
area of bone finally recovered their original solidity and were firmly implanted in the 
thickened gum Necrosis following extraction was known as far back as Heister’s time 
(1710), and he warned against extractions in inflammatory affections of the jaws 
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of legeneicilton that may follow the too eaily lemoval of the dead bone or 
the attempt to contiol infection by lesecting the oiigmal live bone (See 
Cases VI and IX ) We know of one case m which the entiie lower jaw 
IS lacking fiom lepeated attempts of this kind, and theie never has come 
under oui notice a single instance of failuie of legeneiation of the mandible 
following a simple osteomyelitis that had not been subjected to eaily energetic 
bone suigeiy (See Case IX ) 

Plan of Removal of Sequestia — In the lowei jaw the incision is made 
along the alveolar piocess, oi (as was necessary in Case IV), an incision 
can lie made on the skin 
surface along the lowei 
boidei of the mandible 
and pai t way up the pos- 
terioi boulei of the lamus 
f 1 o m one side to the 
other Foi necrosis of 
the lamus in adults, foi 
locating dislodged spic- 
ules in the sigmoid notch, 
the posterior pait of the 
incision just desciibed is 
most appiopnate 

Aftei the sequestrum 
has been exposed, slip a 
curette undei the various 
fragments and ease them 
out, the cutting edge 
turned towaid the dead 
bone and not toward the 
mvolucrum This plan is 
usually sufficient, even 
for a totally neciosed 
1 anius and condyle 
When the sequestrum is 
buried in hard bone, it 
may be necessary to chisel away one wall of the mvolucrum before the 
above can be carried out Where the pockets are multiple they must be 
dealt with individually, but all may be cleared out at one operation A 
cuiette makes a most efficient peisiiader, and it should be used as a tractor, 
an elevator, oi as a tool to caive away overhanging mvolucrum, but as a bone 
scraper only when hunting foi hidden fistula; that might lead to othei 
sequestia Bone sci aping as a habit is a pernicious piactice, and is to be 
deplored even when necessaiy The search for small deeply buried spicules 
may be gieatly facilitated by a pielimman'' injection of the fistula with 
methylene-blue solution 
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In eveiy case eveiy piece of dead bone must be i emoved or so treated that 
it can be dischai ged spontaneously, otherwise, the wound will not heal perma- 
nently It IS foi the lack of such tieatinent that many cases remain unhealed 
foi a peiiod of yeais that otherwise might have been cuied m a few months 
In the uppei jaw the sequestra aie apt to become buried in scar In seek- 
ing to leinove these, it is a bettei plan to dissect out the scar than to try to 
find the individual pieces of bone This is sometimes true in legard to 

frasfinents m the neck 

o 






- that have worked down 

* * 

** " ^ from the lower jaw 

■V ^ (See Case X ) 

f Y In all the preceding 

* \ the emphasis has been on 

* time-consuming ^ conser- 

radical operation, one 
^ efficiently The necrosed 

spontaneously 

^|HBr V, ^ with very little help, 

^ \ "j'' \ but pieces of dead bone 

^ '"A m the body or ramus 

^ * will become encased b) 

\ ^ _ the living bone unless 

^ surgically removed and 

^0. , can remain indefinitely as 

^ a focus of infection 

(See Cases XIII, XIV, 

and XV ) If, after the 

riG 7C -Case VII sequcstrum has been re- 

moved, the pocket in the 

overhangmg walls, such a cavity may take yeats to 

should not be left in this con ition literature still shows the old 

Conservatism the Most General Choic. versus those who 

division between those who ^ oss.ble radical surgery The 

p. om.se to abort the disease by J „ ,,ppo„ed by neither 

rr:;::.:" ol convincing case reports 

'^*^L"'not include those primarily due to open 
Cases considered in this "tactu.es_________- 

inpnyto^l^^ 

and lork o£ the Social Service Depart!. 
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The case lepoits aie taken flora cases lieated since 1916 at Baines Hos- 
pital, St Louis Chilchen’s Hospital and St Louis L'lullanphy Hospital, 
because since that time the plan of lecording histones has been more uniform 

Case I— Girl, two and a half years Infection of maxilla, occurring most likely 
through antrum during course of diphtheria, treated expectantly, followed by recovery 

During course of diphtheria swelling of right side of face occurred with, later, a 
discharge oi pus Removal of loose pieces of bone from outer surface of maxilla five, 
SIX, and seven months later, with entire recovery 



Fig 8 — Case VII 

Case II — Baby, six and a half months Infection of maxilla and orbit probably 
of antral origin Early bony extension, bony incision for drainage — death from 
pneumonia 

Well-nourished baby developed severe general symptoms of an infection and a 
swelling of the upper gum and hard palate, which later extended to face and orbit 
Seven da3^s later, in an effort (probably ill-advised) to obtain drainage, entrance was 



a 

Ftc 9— Case IX 
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made through the palate into orbit and antrum, removing several infected tooth buds 
Nine days later the orbit was again entered and more pus obtained, but the child died of 
pneumonia Tins is the only case m the whole senes of jaw cases that terminated 
fatally, and we feel that the child’s chances of recovery were not helped by the early 
bone-cutting operation 

Marx, in 1920, called attention to the ocular lesions consecutive to osteomyelitis of 
the upper jaw in infants 


Nord, in 1924, again called attention to it, and stated that the correct diagnosis was 
often missed He gave as treatment a conservative outAt for pus and waiting for 
spontaneous separation of the sequestrum, with which plan we are m full accord 
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too carlj .cnioval of ntc.osJl r m, : 

after the extraction This suggests tliat (he necrosis ]iad antedated the tooth extraction 

sppmJT ■'««> « months later an operation ms done that 

Tavs aLP I'r T /’ ^^sing some pcnosfenm and curetting the involucrum Eighty 
days after this last operation, the face had again swelled and a very recently necrLd 
lamus uas remoted, showing little destruction at the time of operation This earlv 
removal of the ramus was not followed hi regeneration 

Persistence of the fistiilie nccessit.itcd two furtlitr operations, at one a dead tooth 
hud was remoicd fiom the ranuis, and at the other a dead, partially developed crown 
7 he whole course as vicw-ed in retrospect suggests a case of low-grade bone infection 
witii slow separation of the dead fragments, and that the infection was spread and new 
areas of necrosis occurred as the icsult of the attack on the live bone The premature 
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removal of the ramus fragment was, in this case, only an incident, but if a failure of 
regeneration had occurred in the iiody similar to that in the ramus, it would have been a 
catastrophe requiring a subsequent bone graft There is some retraction of the jaw, 
as a whole, on the alTected side as siiowm in the photographs (Fig i A and B) 

Figuie 2 IS of an X-ray taken June i6, 1925, eight years and seven months after 
the last operation, and at the age of thirteen years The unerupted lower third molar 
IS seen to be in proper relation to its opponent above and to the remaining part of the 
cinterior border of the ramus This would suggest that at least part of the retraction 
IS due to shortening in the regenerated pait of the body It plainly shows the lack of 


the ramus, and also shows a somewhat deformed third molar bud 

Casc IV Man, thirty years Extensive necrosis with multiple sequestra 

First seen three months after original trouble, and found to have widespread necrosis, 
with between twenty and thirty pieces of sequestrum buried m separate pockets in the 
involucrum in the body and rami (Fig 3) The operations were done over a period 
of time extending from seven and a half months to two and a half years after the onset 
of symptoms There was recovery without diminution of the size of the mandibular 
arch but all the teeth were lost This case would tend to show that 
operation m adults would not save the teeth However, the jaw is nready develope 
and the saving of the teeth is not as important as it is where their presence is to 

counted on to help preserve the length of the developing jaw , , , , r 

Case V— Girk twenty years of age, who bad loss of all tooth buds at year 
as a result of necrosis The measurements made at the time of examination show 
“he boS of the lower jaw to eorrespood to a normal jaw of about five years W. base 
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observed other similar cases A third molar is present, but this has had no effect on the 
development of the jaw (Fig 4) 

Case VI— Man, twenU-two j^ears of age hailure of regeneration of jaw after 
curetting operation on lower jaw foi necrosis one month after a tooth infection 

Operation for necrosis at eight years of age First seen at twenty-tw^o years The 
third molars were the only teeth that had developed with the resulting lack of develop- 
ment of mandible (Fig 5, A and B, showing deformity ) 

Figure 6, A and B, after caitilage and skm grafts to pcimit use of tooth-carrying 
prosthesis Prosthesis made by Dr James A Browm 

Case VII— Giil, ten years Extensive necrosis of mandible following filling of a 
tooth Sequestrectomy delayed eight months, wuth preservation of some molar teeth 
that w'ere in the necrosed area, and preservation of almost the normal length of 
the jaw'bone 

Two wrecks after the filling of a tooth the tissues over mandible sw^elled, first on 
right, then both sides, pain, abscess opened, and loose anterior teeth extracted tw'o 



Fig II — Case XI 

months later Pus continued to drain and w^as first seen at the Washington University 
Dispensary tw'o months after first symptoms X-ray condition at this time is shown in 
Fig 7A It show’^s complete necrosis of the left side of body and ramus, the necrotic 
bone breaking into fragments, a fully erupted lower first premolar, and a partially 
erupted second premolar and second molar New bone formation of the developing 
involucrum can be seen on the mental part of the body, but an attempt to remove the 
sequestra w'ould have resulted in the loss of all associated teeth, and most likely in a 
failure of development of new'^ bone Drainage had continued for five months, when 
the child was sent to the St Louis Children’s Hospital to determine if the continuous 
suppuration had or w^as likely to cause kidney 01 other vital damage Doctor Marriott 
advised that he thought it safe to continue wuthout at the present time removing 
the sequestra 

Figure 7, B, show's a well-developed involucrum, and that the second premolar 
has either erupted further or is being throw'ii off The developing crowm of the third 
molar is also apparent The masses of the sequestra aie more clearly defined It w'as 
in hopes of preserving some of the developing teeth that the sequestra were not lemoved 
at this time The child was kept undei careful observation, wnth repeated blood and 
mine examinations, thice months longer Eight months aftei fiist appeal ance of the 
symptoms. Dr Earl Padgett (then an associate in this service) removed the sequestra 
and rongeured aw'ay overhanging bone Child made a good recovery and the condition 
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one <iik1 cl hcilf yc<irs Iciter is shown in Rio* r"* T^:r^ 4 -l■. i 

but the second and third molars liave continued to develorabournormally^l^^^^^ 
good strong body, but the only cyidencc of an alyeolar process is about the second moL" 
uiiich \yi 1 be seen to be in appi OMiiiatcIy normal relation with its felloiv above The 
base of t e thud molar is situated a httic farther back than normal, but this 

d ion there was a question as to the possibility of a suppuration about one tooth, but 

c IS no CMdence of it m tins radiograpli The important point is that the jaw seems 
o ila^c continued to giow and though there iias been some question about its length 
It IS no shoitcr relativcl} tli.ui not infrequently occurs in children of her age who liaic 
had no bone infection, and with the norma! molar occlusion preserved there is little 
likelihood of any increasing deformity developing Conditions on the right side about 
matched those of the left, but here the second molar was finally lost and the first 
prcmolar nas preserved 

Figure S, A and B Photographs taken Julv 6, 1925 The scar can be taken care of 
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by lemoviiig the invohed area domi to the bone, undermining the edges, and then 
suturing them togethei 

Case VIII — Boy, twchc years Tightening of teeth that were loose in an 
infected jaw 

X-ray three months after onset showed necrosis of right body back to second molar, 
with the first molai rising out of its bed, the cuspid, two premolars and second molar 
in the necrotic area The final sequestrectoms in this case was done four and a half 
months later, or eight months after the beginning of the trouble Six months later a 
report was leccived from the dentist that all the teeth mentioned were in place and tight 
except the first molar, and also that a third molar had erupted 

This case is similar to Case VII m demonstrating the possibility of saving teeth 
and jaw symmetry m cbildren by waiting long enough to remove the sequestrum - Tie 
reason for this is that the tooth-bearing area in children does not sequestrate 

Case IX — Woman, thirty-three years Lack of de/elopmeiit following extraction 

of teeth and some unidentified bone opeiations 

Operations done at age of twehe lears fillowmg iieciosis from extraction 0 a 
tooth When fiist seen at age of thutA-tlir.. bad a little inibbm ot bone m le 
neighborhood of the right glenoid fossa, and 11 of the loner jaw on ^ 
forward as the leg.on of the cuspid tooth There was also some failure of development 
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of the superficial tissues con esponduig to the missing bone, and she had seveial bad 
teeth, which were pulled 

Figure g, A and B Showing deformitj’ of jaw and lack of soft parts 

Figure 10, A and B Appearance after skin and rib grafting and with prosthesis 

in place Prosthesis made by Dr James A Brown 

Case X— Boy, eight years Maxillary necrosis related to tooth infection, repeated 

early operations failed to control symptoms 

Necrosis of maxilla following tooth extraction During the next few months there 
were five operations on the bone in an attempt to control the suppuration Eight months 
after the first appearance of symptoms theic was a discharging fistula under the outer 
part of the left lower eyelid m a scar attached to the infraorbital border This scar 
mass was dissected out without identifying the sequestra and drainage established into 
upper fornix of the vestibule of the mouth No bone fragments were found, skin 
incision closed with small dram m place Child recovered with one mild return of 



Fig 13 —Case XV 

symptoms about three months later Report by letter eleven months later states 
child IS well 

Case XI — Woman, forty-eight years Antisyphilitic therapy and sequestrectomy 
after two years 

Gland enlargement under jaw, tooth pulled, followed by persistent purulent dis- 
charge W assermann negative , only suggestion of syphilis the ostitis and two miscar- 
riages without further pregnancies Blood-pressure over 200 Antisyphilitic treatment 
was given Two years later partial sequestrectomy done Six months after this there 
was still X-ray evidence of dead bone, but there had been so much improvement that 
waiting longer was advised Patient died that same month — apoplexy 

Figure II, A and B X-rays taken seven months apart show a progressive bone 
involvement 

Case XII — Man, forty-eight years Wassermann negative, but some relief of 
sjmptoms of pain and infection by salvarsan therapy Sequestrectomy finally done 

Nineteen hundred and nineteen Soreness and tenderness in all molars and they 
loosened Nineteen hundred and twenty-one Molars pulled, three at a time, and later 
that year fourteen more teeth pulled at one time Pam and discomfort continued, and 
111 February, 1922, it became very severe, and thick yellow pus drained into the mouth 
Alarch, 1922, X-ray showed “moth-eaten” areas m all molar regions, most marked 
on right The remaining teeth were loose and rough bone could be felt in the lower 
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jaw Pain was a severe symptom thioughout the course of the disease Diagnosis of 
necrosis was made with question of syphilis Several Wassermann tests were negative, 
but m November, 1922, there was reported marked improvement after anti syphilitic 
treatment of several months A clean easy sequestrectomy was done several months later 
Case XIII —Colored man, twenty-five years In 1909, at age of nine years, tooth 
broken m extraction, followed by pain and swelling There was one operation one year 
later He was treated for syphilis in 1924 First seen June 6, 1925 Left jaw swollen, 
poor occlusion, two sinuses present under jaw, and opening limited Incision made in 
front of ear, all tissues turned down, including parotid Dug out several pieces of 
dead bone, an impacted molar, and then the condyle and coronoid to give movement 
The mouth was still bound with a scar which was cut through 

Case XIV— Woman, thirty-two years Multiple extensive involvement of lower 
jaw ivitli general symptoms that were not relieved until the last piece of dead bone 
was removed 

She was in perfect health until dental trouble arose after some arsenic had been 
left in a tooth for two weeks There was local abscess and many teeth became loose 
Widespread necrosis (Fig 12, A) followed, many teeth were extracted, external drainage 
was done, and several sequestrectomies There was local neuralgia, for which two nerve 
injections were done There was also rheumatism, which cleared up, and there was a 
good general recovery after the last piece of dead bone was removed (Fig 12, B) 

Case XV — ^Woman, thirty-four years Following an inlay filling of right lower 
first molar, pain continued, and tooth was removed with excess trauma one month later 
Pain and swelling for months, many small pieces of bone were removed, and jaws locked 
for months after removal of teeth on that side Symptoms continued over a year and 
a half X-ray shown in Fig 13, A, taken nineteen months after origin of symptoms, 
shows a spanner -shaped piece of dead bone lying in the substance of the body and 
lower part of ramus of the right mandible The live bone embraces the sequestrum 
very closely This, considered with the length of time the symptoms had been present, 
and the lack of the mention of pus m connection with any of the various manifestations, 
rather suggests an infection with an organism that is not prone to cause suppuration 
Most likely a streptococcus ot low vnulence 

Through an incision along the lower part of the border of the ramus and lower 
border of body the tissues supeificial to the bone were raised and a sub-cortical 
sequestrum was laid bare and removed with a chisel All granulation containing tunnels 
was converted into shallow grooves, and the soft tissues were sutured back into place 
with rubber dam drainage 

Patient discharged from hospital four days later, and at no time from then until 
the second operation was she entirely free from pain, swelling, slight fever, or discharge, 
though the wound had been re-opened, packed, and wet dressings maintained An X-ray 
taken three and a half months after the first operation (Fig 13, B) shows the channel 
from which the sequestrum had previously been removed, but no further evidence of 
necrosis or sequestra Four months after the first operation the whole area was laid 
bare, revealing the channels filled with granulations, wound packed, and Dakin treatment 
maintained for some time The packing was continued for two and a half months, and 
when the wound had healed the pain and low fever continued Later, the inferior 
dental nerve was injected with alcohol which for the time, at least, relieved the pain 
No further observation of the case 

Diffuse Osteomyehti's of the Skull of Sinus Ougin — Most of the lecent 
rhinological literature supports veiy early and radical operative treatment of 
the necroses of the skull bones that may follow or accompany paia-nasal sinus 
infections, and a powerful an ay of facts and figures are cited to support this 
contention This leversal of the more generally accepted rules for the treat- 
ment of osteomyelitis is not suppoited by our own clinical limited obser- 
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vation of these cases Theiefoie, we have dug lather deeply into the 
hteiatuie of the subject leviewing ovei a bundled articles or detached 
case repoits 

In lefeience to the hteiatuie these seem to be the facts as we have them 
The fiist cases definitely lepoited as being of sinus oiigm weie m 1899, one 
by Luc" and one by Tille},- but theie aie a few lepoits of osteomyelitis 
of the skull giving piacticall) the same clinical pictuie, m the hteratuie 
f ai thei back 

The ladical wiitmgs consist of some twelve to fifteen articles, based partly 
on peisonal obseii-ations and laigeK on citations fiom an exhausti\e article, 
in three paits, b} Dan 
McKenzie, of London, 
and at the time of the 
appeal ance of his at tides, 

19x3, editoi of the Joiti- 
nal of Laivnqology, 

Rlnnology and Otology 
The lattei wiitei deduced 
his conclusions fiom the 
study of foitv cases that 
he found in the liteia- 
tuie, and fiom one case 
of his own His findings 
weie in the main that the 
cases (twenty in all) in 
which the neciosis devel- 
oped aftei a sinus opeia- 
tion, died legardless of 
treatment , that of the 
twenty-one cases developing spontaneously from sinus infection, seven sui- 
vived, and all of these seven had been subjected to “appiopiiate surgical 
tieatmeiit,” which, fiom his aiticle, we aie led to believe was early ladical 
bone removal 

This IS a lathei foimidable array of facts against which to aigue, and his 
conclusions, which have had wide acceptance, especiallv among the rhinolo- 
gists, aie 111 haimony with his findings 

We have been unable to substantiate all of his findings by refening to 
the liteiature 

Four of his cases were definitely described as having had radical treatment But, 
in going 01 er the cases, we find that 

One described by Luc was still active after ten months McKenzie himself, in a 
discussion of a case report of Mollison s said that at least six months should be alloued 
to pass without any sMuptoins before deciding that the case is cured, and other observers 
put the period as high as eighteen months 

Dow'iiej s recmen case was a chiomc one of six yeais’ duration, there was not 
a very wudespread necrosis, and iurther it w'as said to have been a syphilitic case 
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BLAIR AND BROWN 





OSTEOMYELITIS OF THE SKULL AND FACE 

Syphilitic cases should not be recoided with these cases, as McKenzie himself said in 
throwing out one lepoited cuied by conseivativc methods by Spicei 

Davis’ case, quoted by McKenzie, seems to have been a post-operative case, and 
to have recovered with very conservative treatment 

McCoy, 1910, reported a post-opei ative case that recovered with fairly conservative 
treatment 

Coffin, 1908, reported a case as cured of the osteomyelitis by operation, but also 
stated that the patient died It is not cleai to us nhethei McKenzie reported this as 
cured or not 

Harrison, 1912, repoited a case of mastoid origin as having recovered with very 
conservative treatment and emphasized the impoitance of waiting for sequestra to form, 
of supporting the patient in general, and of using vaccines 

In our study of the literature appearing after these articles of McKenzie’s, we 
found twenty-five cases reported, twelve following sinus operations, twelve arising 
spontaneously during the course of a sinus infection, and one after trauma 

We have had six cases of this type, five arising from the frontal, and one from the 
sphenoid sinus This series we considei rather small upon which to base sweeping 
conclusions, but of those ndio have so vigorously advocated early radical treatment no 
one had more than four cases 

Tilley" reported four cases, all tieated radically, one lived, and three died 
Kernan'" reported two cases, one treated conseivatively that lived, and one treated 
radically that died 

Poiter“ reported one case following a sinus operation treated radically that lived 
for one year and then died of pneumonia This is said to be the first post-operative 
case to recover 

Mollison“ reported one case treated radically that lived, but at the time of the 
report not enough time had elapsed to be sure of a cure 

McClay“ had three cases, one living, but no details of the treatment were found, 
one living following multiple operations over a period of six months or more , one dead 
two months after a nasal operation without further bone cutting operation 

Skillern” reported one case that died after radical treatment, but concluded that 
radical treatment was delayed too long 

Bryan’- reported one case, dead after lemoval of involved bone with curette, and 
one case living after ten or twelve months 

Milligan and Wrigley’“ gave one very short report of a patient recovering after 
radical operation 

McArthur” reported one fatal case without operation, but concluded that radical 
treatment was the best However, he also stated that his case was too far advanced 
with involvement of bone in the ethmoid region for any tieatment to be of avail 

Warren," one case, reported living after bone cutting operation, but reported after 
only about six months of observation 

Wood" reported two cases with death of both, following radical treatment States 
that operations were too limited and too long delayed 

Bulson,^’ one case living following reported radical treatment The operation, how- 
ever, was two and one-half months after the development of the disease, a time at which 
the diseased bone might have begun to separate spontaneously 

Eckstein"” reported a fulminating case that died on the same day of radical operation 
Coffin,*’ as cited in previous footnote 

Turner,"® one case, died after radical operation, and the author concluded that 
conservative treatment was best 

Van Den Wildenberg,""’ one case, death following radical treatment 
Von Eicken two cases, one dead following radical treatment, one dead from brain 
abscess, mthout much radical surgery 
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Wolfi Fr™clen,l,„l, • „„c c,.«, ,cvo,ui „dl after ratl.cai treat,..™, 

iJcKci.aiL, o..t case of i.ni.lctf Jircrosia, laoiic reioorctl rieati. 
laftcrso.,,- O.K c.t,c l,v.„g after ttvtive opcral.oaa of o.itlctcnn.aetl aalare 
loci, one mastoid case, dead after radical operation on invoJved bone 
Knapp,- one case, dew! after fairly radical surg-ery 

Ihompson, “ two cases, dealii of botli following operations Concluded that no kind 
^ process, and mentioned one case that died after eighteen 

McCo},"’ two cases, one dead after radical treatment, one In mg after fairly con 
scr\ativc treatment 


Not all observers leport faior.ib/y to the radical bone cutting plan of treatment 
Harrison reported llie case described in preceding footnote 

'Iliompson, " as recorded here, concluded that the most vigorous treatment would not 
stop the process 

Le Mere reported a case treated consenatnely that died, but bis conclusions as to 
the treatment of choice aic not clear to ns 

Kernaii leans somewhat to the conservative side, at least for chronic cases 
Opdjke” reported one post-operatne case living after what seems to have been 
conservative IrcalmciU 

Ljnali"’ reported one living with conserv'ativ e treatment, but too soon to be sure of 
'lurner'’ Unnevi to the conservative side after losing a case treated radically, and 
said “once tin osteomvciitis of the frontal bone is set up, surgieal cure is practically 
liopeless ” 

Sj inonds’ case in 1910 appears to have been treated bj sequestrectomy 
Mosher, H P, 111 a discussion of a paper by Bulson, sounds the same warning of 
conservatism that is attempted m tins paper He bases Ins views on observations of a 
case in which the osteomyelitis progressed after every radical surgical attack, but cleared 
up entirely under conservative treatment 

In the literature before 1899, «it which time cases were first recognized as coming 
from the sinuses (except the mastoid), there are many reports and discourses on 
osteomyelitis of the skull hones After discarding those definitely thought to be tuber- 
culosis or syphilis of hone, some of the others must have been of sinus origin, though 
tmrecoguized as such 

Hewitt,’ m the Lancet, 1864, has a long discourse on disease and necrosis of the 
skull bones, and emphasizes that loosening of the dead bone should be waited for and, 
except m cases with v^ery limited involvement, radical surgery should never be done 
The mam object should be to support the patient 

Smith,'* 1870, reported a case of spontaneous origin and separation 

Gardner, 1865, reported a case with recovery following multiple sequestrectomies 

over a long period 

Gelston’s," 1847, case had full thickness necrosis, and died of meningitis alter it 

was opened , , 

Hill,' 1843, had a long drawn-out case of supposedly traumatic origin that was tree 

of symptoms after a widespread operation twenty-five years after onset 

Marks,’ 1894, reported a case during conservativ'e treatment, but it was sti 1 s ig i y 


activ’e at the time of the report rPtnAval 

Of our SIX cases i-A — One spontaneous frontal sums case treatec y 

of tlie exfoliated bone survived and has been well for *he bj 

epilepsy, which is not related to the sinus trouble vTig 14 ) 


L^-One frontal s.ims post-operat,re case had t,,c..l,-o..c ‘■“"f “ 
of exfol.atcd bone tl.cd of thrombosis of an Wood 

symptoms and he had been sent home (Fig i:, ) latiu r re e y 
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3. A— One spontaneous frontal sinus case died of purulent meningitis after con- 
servative treatment for three months by her family physician Referred by J M 
McClelland 

4. A— -One frontal sinus case treated for eleven months by ten operations (the second 
one radical, and followed by furthei spiead of the disease) and five blood transfusions 
When he became so exhausted that further surgery was not to be considered, he was 
put on salvarsan (Wassermann negative) and milk injections, and improved so rapidly 
that he left the hospital m a month and has been working on his faim for the past 
five years (Fig 16, a, b, c ) Refeired by W E Sauer 

5- A — One frontal sinus case tieated conservatively had infections in two other 
parts of the body that may have been metastatic, but at present his head has healed and 
has been so for about a year This case is still under observation and is not yet 
considered cured Referred by Birsner 

6- A — One sphenoid case (none others found in the literature, except some of direct 
perforation of the bone), who died of meningitis with widespread necrosis of the base 
of the skull Actinomycosis was found m conjunction with real pus Referred by 
G H Copher 

While we had but two cases to suivive out of five that we were able to 
follow to a conclusion, we aie not yet ready to accept the more modem teach- 
ing of eail}, radical bone removal foi these cases, and until more conclusive 
evidence is adduced, will continue to apply the older lules of hygience, diain- 
age, and the lemoval of exfoliated bone To these we would add an attempt 
to raise the patient’s resistance to an apparently low-grade infection that 
seems to cause insufficient tissue reaction to expel it, but which, like the rats 
we toleiate in oui back yards, may be veiy deadly to the complacent host 
Later, we may be able to make some repoit on the type of infection, and now 
have some observations 

In the futuie we will add geneial quaitz light tieatment 

ANALYSIS or JAW CASES 

iS Children, 21 Adults (ii Male, 10 Female) 

Apparently associated with peridental infections, 33 
31 of these were associated with extraction during 
acute state of a peridental infection Of these 31 
^ acute infections, there were 2 following devitaliza- 
tion of the pulp with arsenic, and i following appli- 
cation of phenol to the pulp chamber 
I associated with salivation, HgCl 
I associated with extraction of an old root 

I associated with gland enlargement and loosening of 
teeth 

I following tonsillitis 
I following measles 
I following diphtheria 

I associated with tuberculosis elsewhere m the body 
I associated with upper respiratory infection m an 
infant 

f Upper, 8 

■\ Lower, 32 (both jaws in one case of suspected 
syphilis) 
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Number of Cases 


Cause 


Otliei causes than teeth, 6 


Jaws effected 



BLAIR AND BROWN 


Wassei maim 


Salvarsaii 


f Negative, 17 
i No report, 18 
L Positive or partly positive, 4 

8 cases 

3 with negative Wassermann improved 

3 with negative Wassermann, but no note of improve- 
ment 

I with positive Wassermann, but no note of improve- 
] ment 

I uith positive Wassermann, but treated before jaw 
was operated on 

(2 cases with positive Wassermann had HgCl—a and 
K I treatment onJy ) 


Time elapsed between the ap- 
peal ance of first s3mptoms 
and the spontaneous tin owing 
off, or the operative removal- 
of sequestra in various cases 
A total of 63 sequestrectomies, 
8 of which were spontaneous 


I 


I at one week, bone-cutting operation on upper jaw- 
death 

1 at three weeks spontaneous separation, upper jaw 

2 at one month 

2 at two months 
8 at three months 

7 at foiii months 

8 at five months 
8 at SIX months 

8 at seven montlis 

1 at eight months 
5 at nine months 

3 at ten months 

2 at eleven months 
I at tw'eh'C months 

I at seventeen months 

1 at tw'cntj'-four montlis 

2 at thirty months 

I at thtrty-four months 
I at eleven years 


Number of operations 


Deaths 


f 25 cases — only one operation W'as neeessary 

14 cases — multiple operations, but about half of these 
w'ere external drainages 

t I baby, followmig a bone-cutting operation on the 
j upper jaw' one week after the onset of symptoms 


Analisis or Osteomyelitis or Skull Cases 


1 

Authors 33 1 

j No Cases With a\ 'iilable records 46 (2 niastoias) 

Radical 23 

Conservative g 

Undetermined i 

1 

1 

1 

i 

Radical Treatment 37 

Dead 25 

Living 1 2 

Of the 12 living, 5 were re- 
ported too soon to be sure of, 
and in one there was a ques- 
tion as to whether the treat- 
ment was of a radical kind or 
not 

I 

Conservative Treatment 9 

Dead 3 

Living ® 

Of the 6 living cases, one was a 

1 mastoid, one was a fairly limited 
case, and one was reported too soon 

i 
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Analysis of Osteom\elitis of Skull Cases — Conhmicd 


Age 

Wassermann 

Vaccines used m 

Up to 10 - 6 

10 to 20 - 9 

20 to 30 - 1 8 

30 to 40 - 10 

40 to 50 - 2 

60 - I 

Male Female 

28 18 

Negative 16 Positive 0 

Anti-syphilitic treatment 

9 ■Without results 

I with vaccine and radical 
operation, recovery 

I with sequestrectomies but 

1 reported too soon 

5 cases of those that recovered with 
radical operation 

2 cases of death with radical oper- 
ation 

I with sequestrectomies with re- 
j covery (mastoid case) 

Bacteriology , reported here as designated m reports 

Cause of death 

Staph 3 

Strep 5 

Staph Aureus 3 

Staph Albus 2 

Short Strep i 

Non Homo Strep i 

Enterococcus i 

Actinomycosis i 

Pneumococcus i 

Proteus-Staph -Short Cham 
Strep I 

Mixed with Strep in short 
chains i 

Strep -pneumococcus i 

Staph -Gram-ng Bac i 

Staph -Albus-Strep i 

Strep -Gram-pos Diplo- 
coccus I 

Staph -Strep 2 

BasaJar meningitis r 

Meningitis i ^ 

Brain abscess 1 2 

Throm Sup Long Sinus with 
Meningitis i 

Pyemia with lung involvement i 

Pyemia with meningitis i 

Cavernous sinus thrombosis 1 

Septic embolism of lung i 

Lat Sinus throm with meningitis 
(mastoid case) i 


Casks Since 1913-25 


Ongm 

Frontal, 19 Frontals and others, 4 Antral-frontal, 2 Spon- 
taneous, 12 Post-operative, 12 Trauma, i 

Radical treatment ' 

Dead, ii Living, 8 3 reported too early, i operated on 

after 23^ months’ time 

Conservative 

treatment 

Dead, 2 Living, 4 i reported too early 

Osteomyelitis 

recognized 

Before operation 2 1 cases 

At time of operation 2 cases 

No note i case 

Outer table umnvolved and extent of inner table in- 
volvement missed i case 


Analysis Cases Observed Here 


Age 

10, 10, 1 7, '20, 20, 33 


Male, 3 Female, 3 

Wassermann 

Negative, 4 No report, 2 

Salvarsan treatment ' 


3 cases, 2 died i lived 

Bactenology 

Strep 2 Short chain strep , i Strep -staph , i Actinomy- 
cosis with a pus producer, i 

Ongm 

Spontaneous, 4 Post-operative, 2 

Sinus of Ongm 

Frontal, 5 Sphenoid, i 

Treatment and ' 
Results 

Conservative in 6 cases 3 dead 

2 cured There was some bone cutting done in one of these that 
was immediately followed by spread of the disease 

I still living after one year with head healed, but too early to call 
a cure 
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April I, 1924, under cthei anicsthesia, thiough a Blair incision the right coiid>le of 
the mandible was excised by dividing its neck with chisel and mallet The coiidile wa. 
found to measure 3 cm m 




. -‘J 


Fig 3- 


-Cisc II, before operation showing enlargement of left side 
of face 


- - ^ transverse diameter, m as 

^ ^ ~ V " ' thicker than normal, and pre 

' ^ ' sented a lobulated appearance 

.V \ Histological 

V examination ret ealed no e\i 

% i deuce of inflammatorv dis 
^ X pathological tissue 

* of any kind — s 1 m p 1 j an 

f / overgrowth of bone and 

, a*' I. ^ cartilage 

* * - ^ ' After the operation the 

b ' ’’ mandible returned at once to 

1 - ‘^1^ « > - , i its normal relation with the 

upper jaw, and after slight 

„ , m w'’|j post-operative pam and ten 

i ^ 1 derness in the tvound the 

V ' I patient was discharged as 

*, 1 * • well A letter dated Sep 

< < ^ i 

f " iflb ' tember 27, 1926, states tint 

J- ^3IP ' the patient has felt much bet 

I ter since the operation 

® Case 11— R L, female 

Fig 3 — Case II, before operatmn showing enlargement of left side single, age twenty-seven 

Examined on April 28, 1925 

For about a year she had noticed a gradually increasing dotvnward enlargement of the 
left side of the lower jaw, with little or no pain, although she suffered from headaches 
She sought relief because the 


shape of her face was 
changing 

On examination it could 
readily be seen that the left 
side of the face was larger 
than the right (Fig 3), tlie 
chin being slightly deviated 
to the right The left lower 
teeth did not come into con- 
tact with the upper teeth 
when the jaws were closed 
There was no limitation of 
movement of the lower jarv 
No masses could be felt, but 
the distance from the border 
of the zygoma to the angle 
of the mandible on the left 
side was 2 5 cm greater than 
the same measurement on 
the right side No other ab- 
normalities were found on 


IBIB 


Pf 



the right side No other ab- ^_CaseU Radiograph shoeing enlargement of left condyle 

normalities were found on ^ disease 

physical examination Radiographic and ocular examinations for pituitary ^nteio 

negative Wassermann reaction negative The X-ray showed a we ^ ” j tJie 
posterior enlargement of the left condyle of the mandible with smooti 
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coronoid shadow being much lower than normal (Fig 4) Four months later the patient 
returned complaining that the deformity was increasing and that she was beginning to 
have pain in the region of the left mandibular joint August 28, 1925, under colonic 
ether anesthesia, through a Blair incision, the neck of the left condyle was exposed and 
the condyle excised with chisel and mallet There was found a uniform bony enlargement 
in all directions Unfortunately the specimen was cut to pieces in the kboratory 
Dr E A Case gave the following report of the histological examination The bone 
is enlarged and denser than normal There aie dense trabecula, and marrow spaces 
containing a rather cellular 
bone-marrow Beyond hyper- 
trophy and an increase in den- 
sity, the bone is not diseased 
histologically ” 

After operation, the facial 
deformity disappeared com- 
pletely (Fig s) The normal 
occlusion of the teeth was re- 
stored, although the patient 
complains of discomfort in } 
mastication and vague pains 
about the head 


A*’’ * 




$ 
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Bony enlargements of 
condyloid process pieseiit 
a definite clinical syn- 
drome, vts , slowly pro- 
gressive vertical elongation 
of one side of the face, 
jirodiiced by lengthening 
of the ascending ramus 
of the mandible, the 
chin being pushed over 
towaid the opposite side, 
failuie of the uppei and 
lower teeth on the affected 
side to meet, and little or 
no inteiference with mo- 
tion of the jaw Gruca and Aleisels discuss various views as to the etiology and 
pathology of this condition Some of the leported cases suggest that middle- 
ear infection may stimulate an inflammatory hyperplasia and overgiowth of 
the epiphysis, but nothing definite is known as to the cause The disease has 
been classified as osteoma, exostosis, hypeiostosis, hypertrophy, inflammatory 
piocess, while Giuca and Meisels teim it “oveigiowth” In the two cases 
leported heie theie was no evidence of inflammation or true tumor formation 

Most of the recorded cases weie successfully treated by the method 
emplojed here, viz , excision of the enlaiged condyle 

Cask III — This case differs soine\\hat from the others The patient was a woman, 
aged fortj -eight, seen on ^£33 18, 1925 

Three years preMousl^ siie first noticed disconilort in the region of the left man- 
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Fig s 


Case II Patient after excision of enlarged condyle showing 
return of facial contour to normal 
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dibular joint, winch for several months had amounted to severe nam . . 
pained by difficulty in opening the mouth 

Examination showed slight fulness and tenderness over the left mand.hxin 
and considetable limitation m opening the jaw, on account of pain caused ht f' 

Ihe patient w-as edentulous, making it difficult to determine whether the^jaw ckmtH 
o the opposite side At any rate, tins sign, ,f present, was insignificant rre w 
lengthening of the left ascending ramus 

X-ray examination (Fig 6) showed an o^al enlargement bulging out the anterior 

aspect of the left mandibular 
condyle The enlargement liad 
a well-defined margin enclos- 
ing an area of less density 
than the surrounding bone 
Operation May i6, 1923, 
under ether anaesthesia, con 
sisted ill removal of the left 
c o n d 3 1 e of the mandible 
through a Blair incision 
The condyle was removed in 
several pieces, and the an 
tenor aspect consisted of a 
thin shell of bone enclosing 
what appeared to be blood and 
marrow — clinically a bonecist 
Microscopical!} , the bone itself 
appeared to be normal, nitli 
evidence of hemorrhage on 
cells of ail} kind were found 
One month after 




I 


Fig 6 — Case III C>stic enlargement of left mandibular condyle 


the surface of the cavity No giant cells 01 tumor 

The operative wound healed in one week, without complications 
operation the patient stated that she w’as w'lthout pain, but that her jaw W'as still stiff 
and could not lie opened wade Tins is to be expected suen a short time after operation 
In a letter dated September 28, 1926, patient slates that she now^ has no discomfort 
wdiatcver in her jaw^ 

Tins third case differs fioin the others in that the ovei growth was cystic rather than 
solid The literatuie records no cases of bone cj'sts limited to the condyloid process of 
the mandible The principal symptoms w'cre limitation of motion and pain, rather than 
visible deformity 
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CEREBROSPINAL FLUID LEAK DUE TO A FISTULA 
OF THE CISTERNA MAGNA 
By Robert P Ball, M D 

AND 

Roy G Spurling, M D 

OF LoOISVIDliE, Ky 

FROM THE DEPVRTMF’NT OP SDKGFU'V, I OUISMLLF CIT\ IXOSPITAL 

Cerebrospinal fluid leaks occiu very larely and when they do occur 
they usually dram thiough the cais, it follows that a direct fistula of the 
cisterna magna is a very lare condition and one that ofLers an unusual oppor- 
tunity foi studying the effect of various diugs upon the fluid For this 
leason we are reporting the following case, m which the patient suffered a 
stab wound of the posterior ceirical legion which piesumably entered the 
cisteina magna, with a resulting fistula fiom which cerebrospinal fluid 
drained for seventeen days On the twelfth day following the injury a 
cerebiospmal meningitis developed, from which the patient completely recov- 
ered Duimg the course of the illness gentian violet, phenolsulphonephtha- 
lem, methenamina, and sodium salicylate were administered and obseivations 
weie made on the effects of each upon the cerebrospinal fluid 

Case Report — A well-developed and well-nounshed male negro, twenty-eight years 
of age, unconscious and in first degree shock, was bi ought to the Louisville City 
Hospital, November 7, 1925 He had a stab wound of the posterior cervical region 
A physical examination showed no other iniury or abnormality The stab wound 
was in the posterior midline and extended about six centimetres from the base of the 
skull downward and to the left After the wound had been irrigated and closed with 
deep sutures, a rubber drain was placed in the dependent portion 

The following morning the patient had recovered from the shock and his condition 
seemed fairly good Twelve hours after admission he vomited once, the vomiting being 
projectile m type During the day the patient was quiet For an hour during the 
evening he had pain at the site of the wound, but rested well during the night 

On the third day he had a convulsion which lasted for a few minutes and was 
followed by a severe headache A profuse, clear, serous discharge, presumably cerebro- 
spinal fluid, w'^as noticed on the dressing The temperature, which had been normal, 
rose to 99, the pulse rate was 88, respiratory rate 20 For the next twelve days the 
headache continued with periods of remission, the pain being fairly ivell localized in 
the temporal and occipital regions During this time, the temperature ranged between 
99 and 998, the pulse rate remained at 80, and the respiratory rate at 20 On admis- 
sion the blood-pressure was Systolic 120, diastolic 60, three days after admission it 
had increased to sjstohc 160, diastolic 60, where it remained during the patient’s stay in 
the hospital After the third day the cerebrospinal fluid flow^ed freely from the wound 
The wound was slightly infected but it healed readily, except for one sinus track 
through which the fluid escaped 

On the twelfth day the temperature rose to 101 , the pulse rate to 90, and respiratory 
rate to 20 On tins day a glass female catheter was passed through the sinus track to 
the bottom of the wound and a radiographic examination with a metal probe m the 
sinus track showed that the tip rested on the arch of the atlas The drainage around 
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the cathctc. was Wockeci witJj flexibJe collodion, winch held without leakage for -,h , 
we VC hocr. Repeated oteervat.ons of the of fc ceretep,„a| pot sht" 

lliat ,t rcma„.e,l fa.rly co„«a„t, altout 400 ec daily At the time the L I , r I 
scried a lumbar p„„c,„re of the spiital canal war made The cerebrospinal Jrt ,te 
obtained was turbid and contained 400 leucocytes per cu mm , 60 per cent being noh 
morphomicicar Repeated punctures and bacteriological examinations of the fluid from 
the lumbar region revealed a non-h<emolyticus streptococcus, staphylococcus albus and 
an unidentified Gram-positive bacillus The spinal manometer reading m both tbe'lum 
bar and the cervical regions was 16 mm of mercury 

On the fifteenth day the temperature was 1036, the pulse rate no, the respirator) 
rate 28 llic seventy of the licadache and its location were unchanged Kernig’s sign 
was positive The pupils were normal There was no change m the cerebrospinal fluid 
drainage and bacteriological examinations gave the same results as before 

On the seventeenth day the temperature, pulse, and respiration were normal and 
remained so thereafter The drainage of cerebrospinal fluid stopped suddenly on the nine 
tccntii day, while the glass catheter was stilt in the wound The headache became verv 
severe after the drainage slopped, but it could be fairly well controlled with aspirin 
and by limitation of the fluid intake The symptoms gradually subsided and the patient 
was discharged from the hosp-tal on the twenty-first day, apparently well 

The following observations on the cerebrospinal fluid were made after the adminis 
tration of the indicated drugs 

Gentian Violet — Twenty cc of a one per cent solution of gentian violet was given 
intravenously There was no visible coloring of the cerebrospinal fluid during a twentv- 
four-liDur period of observation 

PJietiolstilpIioncphihalctu — One c c of plienolsulphonephthalein in)ected into the 
lumbar subarachnoid space, with the patient in a recumbent position, first appeared in 
the fluid draining from the cervical region in one hour and 20 minutes Fifteen per 
cent was eliminated in the uniic in two hours 

Methciiawuia — ^Thirty grains of methenamma administered per os appeared two 
hours later in the cerebrospinal fluid It was necessary to acidify the fluid before the 
formaldciiydc test was positive 

Sodium Saheyhte —One hundred and twenty grams of sodium salicylate was 
administered per os The quantity of the fluid output decreased ten cc during the next 
five hours, but this was witliin the variation in the rate of fluid loss at the time 

Discussion — According to DaCosta/ ceiebiospmal fluid leaks rarely fol- 
low skull injuries When they do occiu, they usually follow basal fractures 
of the skull and appear m one 01 both eais, 01 after fractures of the frontal 
bones there may be a leak from the eais, the cerebiospinal fluid appearing, 
howevei, only when there is a break in the mucous membrane, the dura, and 

the arachnoid „ ^ 1 

“Treves^ states that cei ebrospmal fluid cannot flow from the ear 

fiactures of the middle fossa— (i) unless the line of fiacture crosses tie 
mternal meatus, (2) unless the prolongation of the membrane into the meatus 
IS torn, (3) unless a communication exists between the internal ear ano 
tympanum, and (4) unless the drum-inembiane is tom “ 

Miles ’ states that in a case m which the drum-memb an 
been ruptured, cerebrospinal fluid may flow from «« 

IS not fiacttired In such a case, the cerebrospinal fluid 

sheath of the audito.y nerve, passes into 

cribrosa, and from the vestibule into the middle ear, find g 

the rent in the drum-meiTibrane 
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Dandy ^ states that tlnee types of tieatment have been tned in cases of 
septic meningitis 

“ (i) Repeated lumbal punctuies (mteimittent diamage) , (2) continuous 
drainage from, (a) the spinal canal, (&) the cisterna magna, (c) the pontine 
cisterna, (d) the lateral ventricles, and (e) the subarachnoid space, and (3) 
irrigations of the subarachnoid space’' 

He considers that continuous drainage fiom the cisterna is the operation 
of choice, and he reports three recoveiies m a series of four cases in which 
the patients were treated by continuous drainage fiom the cisterna magna 
Moise ® reports a case of staphylococcus meningitis secondary to a sacral 
sinus in which recovery followed treatment by lumbar laminectomy with 
drainage He used drainage in this legion because the infection followed the 
removal of a pilonidal sinus and this was considered the portal of entry 
In our own case, meningitis was due to a mixed infection, the portal of 
entry being through the stab wound between the occiput and atlas By 
keeping the wound open, continuous drainage from the cisterna magna was 
maintained The infection was appaiently not limited to the spinal region 
Recovery took place before spontaneous closure of the sinus 

Various experimental studies have been reported which were undertaken 
with the purpose of determining the effect of the administration of dyes upon 
the cerebrospinal fluid Solomon used phenolsulphonephthalem to deter- 
mine the circulation of the cerebrospinal fluid with reference to the treatment 
of cerebrospinal lues After injecting one c c of phenolsulphonephthalem 
into the lumbar subarachnoid space, he recovered the dye from the cisterna 
magna, where it appeared in from seven to seventy minutes He then 
injected the dye into the cisterna magna and found that the average length 
of time m which it appeared in the lumbar subarachnoid space was ten 
minutes The time consumed in the passage of the dye from the lumbar 
subarachnoid space to the cerebral ventricles averaged twenty-flve minutes, 
and from three to fifty cc of fluid had to be withdrawn before the dye 
appeared In one case it passed from the cerebral ventricles to the lumbar 
subarachnoid space m fifteen minutes , in two cases it passed from the cisterna 
magna to the cerebral ventricles in eight, and twenty-eight minutes, respec- 
tively As a result of these observations and of an experiment to determine 
the diffusion of the cerebrospinal fluid, he offers the following conclusion 
“ There is a free communication between the lumbar subarachnoid space, 
the cisternal subarachnoid space, and the lateral ventricles Under oidinary 
conditions, however, it is probable that there is not very much movement 
from one locus to another of the substances introduced into the cerebrospinal 
fluid The movement of the introduced substances may depend either on 
circulation of the cerebrospinal fluid, or, what is more probable, on a diffusion 
of the substances due to osmotic and specific gravity effects ” 

Weston ^ made injections of one c c of phenolsulphonephthalem (neutral), 
with specific gravity i 0061, in twenty-eight cases of catatonic dementia 
priecox and in seienteen cases of paresis He did not find the dye in the 
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fluid di awn f i oin the cistei na magna at an} time up to five hours after it 
held been injected into the luinliai subaiachnoid spaces The peiiod of time 
between the injections of the dye into the lumbar subarachnoid space and 
Its appearance in the mine was used liy Weston as a diagnostic sign He 
found this peiiod varied fiom twelve to sixty-eight minutes in cases of 
paiesis, and from twenty-five to 104 minutes in cases of catatonic dementia 
piaecox From these findings he drew the conclusion that the absorption of 
the dye is fioin the luinbai legion, and that it is delayed in these two diseases 
The time of its appeal ance in noimal individuals is stated by Dandy and 
IHackfan to be six minutes and by Mein tens and West,’’ four to ten minutes 
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By R R Wreden, MD. 

or Leningrad, Bxjssia 

lUOM THE OKTHOl-ADIC DEPAHTMENT Oi THE MEDICAE INSTITUTE 01 LFMNGUVD 




Though the piobleni of a constant fixation of the section of the spine 
affected by tuberculosis is satis factoiily solved by means of a series of 
operations of a type similar to Albee’s method of surgical tieatment. this 
by no means may be said with regaid to the support of the diseased veitebr<e 
Bitter experience, based on 
observations carried out foi 
a gieat nuihber of years, 
has led the majority of sur- 
geons to the conclusion that 
it IS indeed indispensable to 
wear oithopiedic corsets for 
a long period even after an 
osteoplastic fixation of the 
diseased Aeitebr?e in oidei 
to avoid increasing ky- 
phosis Unfortunately it is 
eithei impossible or too ex- 
pensive for most patients to 
cai 1 y out systematically this 
post-operative tieatment 
Oithopsedic coisets requiie 
systematical medical atten- 
tion and repeated alteimg 
and lepainng which is diffi- 
cult 01 even impossible for 

people living at gl eat dis- Pjc J — showing three relative positions of the iliac crests and the 
tances from the surgeon lumbar spmes 

And in Russia it is entire^ impossible, owing to a lack of means, for thg 
gieat majority of the population to purchase oithopsedic corsets 

All these considerations have led us to seek a remedy by a suigical 
method of tieatment which would in addition to immobilizing the affected 
section of the A^eitebral column also suppoit it This we found practically 
possible when the disease is located in the lower section of the veitebral 
column, ic , m the lumbar and the last two doisal veitebrse 

In such cases we tiansfer the weight of the trunk fiom the diseased 
Aeitebue to the pehis In the following opeiatue methods 

I The Method 01 Twnsvasc ; _Th,s opeiation may be apphed 

m cases of an affliction of both the IV and V lumbar veitebue together or 
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most points of tlie cnstcc iln connecting the upper- 

llie opeiation we piesent is made as follows 

I A longitudinal incision of the skin beginning at the apex of the sDinoiis 
P-cess of the second lumbai veitebia (L II) and extending tot!; 

between the upper and me- 
dial thirds of the sacrum 
(Fig I) 

2 The fascia lumho- 
dorsahs is dissected at the 
sides of the spinous process 
L 11, III, IV, and V per- 
pendiculaily to their oblique 
surface Then the spinous 
pi ocesses and the arches of 
the thiee lower lumbar ver- 
tebire are denuded of their 
periosteum 

3 The hgamentum in- 
tei spmale is dissected 
between L II and L III, 
the spinous processes of 
these veitebias are dissected 
at then bases b> means of 
Liston’s foiceps and re- 
flected to the lower corner 

-Showing tibial grift in plicc, forming tnnsversc sup- of the WOUlld 

4 A semi-crescentic in- 
cision with Its convexity diiected downwaids is made on both sides of the 
vertebiae in the region of the uppermost points of the ciistae ilii (Fig i) 

5 Having diawn upwaids the skin flap foimed by means of the abore- 
mentionecl incision, we veitically dissect the fascia lumbo-dorsahs at the 
medial corner of the wound and denude within the limits of the wound the 
crests of the ilium with a blunt dissectoi Then a groove is made with a 
gouge on the uppei maigm of the latter 

6 A firm, long, cmvcd foiceps is introduced at one end of this wound 
and passed beneath the muscle eiectoi tiunci, m a similar manner it is 
brought out thiough the analogous wound on the othei side of the vertehial 
column By opening the foiceps we form beneath the above-mentionec 

muscle a bioad canal . 

7 After measuring the S 2 ?acc between the ends of the giooves nr oti 
ciistie iln, we foim a rafter of a similar length and cm thick out o 

the ciistse tibiae . 

8 The end of this raftei while being held by the forceps is passed 
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beneath both muscles eiectoi tiimci and beneath the spinous piocess L III 
and its ends aie then placed in the gioo\es foimed m both ciistoe ilii 

o The soft tissues which had been sepaiated fiom (Fig 2) the ciistse 
iln aie fastened ovei the ends of the laftei by seveial catgut sutures and 
the semi-crescentic incisions of the skin aie sutuied with silk 

10 The spinous piocesses L IV and L V suspended on the ligamentum 

interspinale aie, accoiding 
to the amount of space 
eithei inserted beneath the 
middle of the rafter, or 
placed sidewise on the de- 
nuded arches of those ver- 
tebrae, or entirely removed 

11 The soft tissues 
separated from the spinous 
piocesses and aiches in the 
longitudinal wound ai e fixed 
with a series of catgut su- 
tures placed one above the 
other as follows First, 
thiough the muscles and the 
adjoining periosteum, and 
next, through the fascia 
lumbo-dorsalis Then the 
skin incision is sutured with 
silk 

As a result of this oper- 
ation the weight of the 
trunk from the affected 



Fig 3 — Z-shaped incision to expose lower dorsal and upper 
lumbar vertebrEC 


vertebrae is transferred by means of a powerful spinous process (L III) to 
film osseous 1 after 


After the operation is completed the patient is kept lying on his back 
for SIX weeks By the end of the second week he is allowed to rest for an 
hour 01 two daily, lying on his abdomen with a hard pillow placed undei 
his chest 

After SIX weeks the patient is gradually trained to sit and seven weeks 
after the operation he begins to walk, having no need of anv kind of coisets 

A support of the spine by means of an orthopedic corset m these 
instances is even conti a-indicated , for owing to the effect of the load of the 
trunk the osseous rafter grows and consolidates moie rapidly (as it has been 
proved by rontgenograms) wheieas the mm erectores trunci placed ovei 
It appear to be a vis a tergo securing a reclination which is most important 
under the circumstances 

II Method of Oblique Siippoit — In cases of an affection of the last two 
dorsal or the first three lumbar vertebree we perform an oblique suppoit of 
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the diseabed section of the spine, ct eating a tiestle consisting of two i 
osseous transp ants and fixing the lowei ends of the latter ^i, enstite d!f 
Tile uppe, ends of the ticstlc are fixed n, a cosswise manner toieatl. fie 

fTtheVnie “«“» 

We peifoim this opeiation in the following mannei 
I A Z-shaped incision of the skin is made with its lowei hoiizontal part 
situated at the level of the ciiste iln and within the limits of the exteLl 
margins of both mtiscuh erectores tiiinci The iippei hoiizontal incision is 

m^ade 

„ _ . . ' ' . sides of the apices of the 

Tig 4 — Forming a canal m Mhich the transplant grafts are to be SpillOUS proCCSSeS beglll" 

ning at the one which is 

to serve as a support, and teaching to the last lumbai vertebrec, parallel 
to the lateial sui faces of spinous piocesses and extending to depth of bone 

3 The spinous processes and the dorsal surfaces of the aiches are 
denuded of then peiiosteum up to the transveise piocesses 

4 The ligamentum mteispinale is dissected at the apex of that spinous 
process which is to seive as a suppoit All spinous processes situated below 
it are dissected at the base by means of Liston s forceps and reflected 
downwai ds 

5 At both ends of the lowei horizontal incision the fascia lumbo-dorsahs 

IS dissected by means of a veitical incision about 5 ^ penetrating 

to the ciistse ilu 

6 A gioove is foimed by means of a groove gouge in the ciest of tie 
ihum on both sides of the spine foi the purpose of fixing the lower ends of 
the tiansplantates 

7 A long firm forceps is passed through the above-mentioned incisioi 
111 the fascia lumbo-dorsahs beneath the muscle erectoi trunci This forceps 
being directed upwards is pushed beneath the spinous piocess which is o 
seive as a suppoit By opening the foiceps we form a canal in wnci 
tiansplantates aie to be placed (Fig 4) 
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8 Having measured the distance between the apex of the spinous piocess 
intended foi a suppoit and the groove m the crest of the ilium and having 
added 2 oi 3 cm for inseition and ciossing, we form an osseous raftei of 
a corresponding length and i to 1^4 cm thick out of each of the crista tibne, 
giadually decreasing the thickness of the rafter almost to half of this size 
in the direction of the upper end of the transplantate 

9 Both osseous rafters are intioduced, the narrow end foremost, thiough 

the incisions in the fascia 
luinbo-dorsalis and into the 
canal formed beneath mus- 
cle erector tiunci with the 
f 01 ceps until they cross be- 
neath the spinous process 
which is to seive as the sup- 
port The upper ends of 
the transplantates are in- 
serted beneath the muscles 
of the opposite side and the 
lower are placed m the 
groove formed in the iliac 
bones (Fig 5) 

10 The vertical inci- 
sions 111 the fascia lumbo- 
dorsalis aie sutured with 
catgut above the lower ends 
of the transplantates 

11 The spinous proc- 

esses which had been drawn 
downwards are then laid 
with then lateial surfaces 5 -Osseous grafts from tib,al crests m place 

along the medial line up to the point of intersection of the transplantates 

12 The long muscles of the back are sutured with catgut along the medial 
line in region of intersection of transplantates, ligamentum interspinale con- 
necting spinous processes which had been dissected also included m suturing 

13 The fascia lumbo-dorsalis is thoroughly sutured with catgut along 
the medial line above the muscular layer 

14 The skin incision is sutured entirely with silk 

The post-operative treatment and cure are identical with those used after 
transverse support of the spine As m the first instance, the patients are 
allowed to sit six weeks after the operation, and to begin walking without 
corsets b} the end of the seventh week 

As yet we have applied this surgical method m only 10 cases, but judging 
from clinical observations and numerous 1 ontgenograms oui theoietical calcu- 
lations lla^e so far come true that we are cominced that this method of 
osteoplastic support will find a place m the surgery of the spine 
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OPERATIVE RELIEF OP LARYNGOSTENOSIS 
Br Arnold ScmvyzBR, MD 
or St Paul, Minn 

I WISH to lepoit a case of lat yngostenosis m the treatment of which 
procedme was adopted winch, appaientlj, has not been used before 

Shn I about forty years, came to see us for a severe stricture of the larvi 

c had been treated foi one 3 car, as she said, for asthma There was such a formidable 
s.ndor .ha, seemed sIk m.glu cl,„Kc m the efficc Sl.e was eeaWe 

whisper A year previously she 
had started to lose her voice A 
cough had come on at that time, 
and a very severe sore throat 
She had lost 25 pounds in weight 
since that time During the last 
SIX months the inspiration had be 
come labored and prolonged, with 
a loud stridor The dvspncea 
robbed litr of her sleep She vas 
unable to run or even walk She 
had been m good health according 
to her statement, until the present 
trouble began There was no 
tuberculosis m her famib Her 
husband appeared to be very well 
and denied any venereal infection 
The laryngoscope showed a 
•R,,. ,, TT1 . j j j , great destruction of the epiglottis, 

the Jarjnx looked like an ulcer- 
ating crater (see Fig i) One could not see into the trachea, the larynx having 
a very narrow and tortuous lumen, and presenting on all sides, a bulky thickening, 
witli an irregular ulcerated surface, partly covered with dirty looking material A 
Wassermann test was ordered ivithout delay and proved to be four plus A salvarsan 
(o, 6) injection, followed by protiodide of mercury internally, caused a prompt change 
m the appearance of the epiglottis and the larynx, and also m the breathing and general 
condition Within one week the patient could breathe easier, though dyspnoea was still 
present Tlie epiglottis very soon appeared healed and was now pale, but the false and 
true cords could not be made out All of the ulcerated parts were paler and cleaner 
A cicatricial stenosmg change seemed to go hand m hand with the healing, and was 
undoubtedly the cause that the dyspnoea grew worse again after the first improvement 
Soon her breathing became even as bad as before, although the larynx kept improving 
in appearance 

Six weeks after the first salvarsan injection, it became necessary to operate T e 
dyspnoea was again very severe, almost extreme Novocain i per cent , with eight drops 
of adrenalin to the ounce, was used for the skin and the muscles Some of it was injecte 
on each side into the area where the superior larjmgeal nerve reaches the side ° 
larynx, and penetrates the t hyro-hyoid membrane The skin was incised two and a 1^ 

* Read before the Western Surgical Association, October 15, 1926 
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,„ches hor..onlaliy across the middle of the thyro.d cart.Iage The sterno-hyo.d and 
thyro-hymd muscles were cut through, and the thyro.d carflage was freed or o..e .nch 
on each s.de of the nudlme The pat.e,.t la.d w.th the head a little louw than the Moulders 
Now before opening the laryna, the table was tilted to produce a moderate Trendelenburg 
position to avoid aspiration of blood The cartilage was then divided ... a aig-zag manner, 
which can best be understood by examining the sketches (Figs 2 and 3) Two projections 
were thus formed, one on each side, which met with their rounded and strong tips after 
the two halves of the cartilage had been pulled apart By directing the incision so that 
the upper tooth had a slightly downward direction, while the lower one was pointing 



2 3 

Fig 2 — Incision made into thyroid cartilage 
Fig 3 — Incision, spread apart 


a trifle upward, their tips met so that the lower tip was a little above the upper We had 
carefully avoided opening the mucosa during this step of the operation The breathing 
became improved even before the mucosa was cut Novocain with adrenalin was 
now applied 

With a fine needle, we injected a few drops of a stronger cocain solution through 
the mucosa into the larynx before incising it, and waited a little while The violent attack 
of coughing, which otherwise accompanies the division of the mucosa, was thus avoided 
The larynx could then be rapidly opened by simply dividing the mucosa which had been 
thoroughly blanched and amesthetized There was practically no bleeding We had 
observed on previous occasions, that the cartilage may well be cut without simultaneously 
opening the mucosa This prevents serious bleeding into the air passages, and the very 
unwelcome fits of coughing that result 


The breathing became at once entirely free, through the wound The stenosis was 
all in the larynx, none of it m the sub-glottic area or m the trachea The cricoid remained 
therefore untouched The two halves of the thyroid cartilage were now held apart with 
linen threads, and the whole larynx could freely be inspected It was diseased down 


to the true vocal cords The right false cord especially was protuberant, soft and flabby 
It almost looked like an inversion of a Morgagni pocket, which, as you know, occurs as 
a definite pathological entity This mass was grasped with a forceps and resected Now 
attempts were made to splint the larynx \\ith a short O’Dwyer intubation tube of adult 
size It was, however, too short to engage sufficiently into the trachea A long hard 
rubber intubation tube, marked for a child of thirteen years, was then inserted, and 
rested in place comfortably without pressure Strange to say, the patient had ample air 
tirough It and was \ery satisfied ^\lth this much improvement of her respiration She 
had been used to much less air for such a long time The two sides of the thyroid 
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cartilage, as mentioned before, had been pulled apart till the tins of tlip 

pro,oc,.o,.s rested on each other Th,s Lsetl a g p „ I e o 

e,g . ...htneters at the upper end. a,rd abort, seven at the ,“1:71 

caHiJage The two corresponding earttlage projections were now fastened bv a silt 

7“ d’ f T •“ '■“"S" » s'lPPaiS bet 

1 ito the original place, even should the tliread soon cut through 

This procedure was surely much simpler and better than the implantation of a brace 

which has to be taken from a distance and brought up by a long pedicle Rather compli- 



riG S — CirtiHgmous projection lifted over into the median cleft of the laryngofissure 


cated operations Iiavc been tried with varying results There is always much irritation 
and infection in these wounds, and the parts are greatly disturbed by the frequent coughing 
Tlie lowermost portion of the incision m the thyroid cartilage, was vertical on account 
of the vocal cords This was, however, just the region which might again become 
stenotic Therefore, a small cartilage flap was cut by a vertical incision along the edge 
on tlie right side, the lower end remaining attaclied by its perichondrium This piece was 
thrown across the lower part of the gap and fixed to the other side by a linen suture 
To counteract the tendency to formation of a fistulous opening, and, also to contraction 
of the laryngofissure, two flaps from the adjoining muscles were thrown over and partly 
into the opening The skin was loosely united with a few interrupted sutures 

The patient felt quite well at the end of the operation The foot end of the bed 
was raised, and was kept raised for a week Two days after the operation the intubation 
tube was coughed out and was not reinserted For ten days part of the breathing was 
through tlie wound After this the wound promptly improved in appearance 

Our patient left the hospital two weeks after the operation The antiluetic treatment 
was to be kept up, but unfortunately this woman oecame reckless, left town and disappeared 

Though I have not had an opportunity to operate on a second case so 
fat, I have tiied out on the cadaver some modification which seems to be an 
impiovement In making the laryngofissure, the incision is cuived m a man- 
nei as to cut out a long, lathei nairow, stiip m an oblique downwaid direction 
from one-half of the thyroid cartilage, though m continuity with the ot ler 
The direction and shape of the incision is best understood from the s etcies 
(Figs 4 and 5) This piece of caitilage is then lifted over into the vertica 
gap of the lower portion of the laryngofissure and makes here a firm an 
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POST-OPERATIVE PULMONARY EMBOLISM* 

By Kellogg Speed, M.D. 

OF Chicago, III 

IROM TOP PnESnYTEttlAN nosNTAl, AND THE SDROICAL DEPARTMENT, 

HOan MEDICAL COLLEGE OF ME TOrjVERSITl OF CHICAGO 

The unexpected and too frequently fatal occurrence of pulmonary embol- 
ism after operation still remains somewhat of a clinical mystery Its study 
leads to many questions starting with the physiology and chemistry of the 
blood It also involves mechanical factors and we may again consider a 
series of this unwished for post-operative complication 

From the records of the Presbyterian Hospital I have found thirty 
instances — seventeen men and thirteen women— in the past fourteen years 
Probably there have been many more, certainly many more without fata! 
termination All emboli following either simple or complicated labor cases 
have been omitted 


Type of OperaUon — The operations have varied All have not been in the lower 
abdominal cavity The enumeration has been as follows 

Herniorrhaphy — 3 inguinal, 2 post-operative abdominal, 5 cases 

Hysterectomy (fibroids) — 4 cases 

Cholecystectomy and post-operative hernia — i case 

Bone operation, neck of femur — i case 

Bone transplant in femur — i case 

Removal of fibroid from uterus — i case 

Appendectomy — 1 case 

Cystotomy (suprapubic) — 3 cases, 2 first stage prostatectomies, 1 stone in bladder 
Laminectomy — l case — osteochondroma of the dorsal vertebrs 
Paracentesis abdominis for carcinomatosis following carcinoma of the stomach— 
I case 

Prostatectomy — 2 cases 

Ectopic tubal rupture with abdominal hpectomy — i case 
Pelvic abscess — i case 

Gastro-enterostomy (carcinoma of stomach) — i case 

Superficial operation for removal of necrotic tissue involving penis and scrotum alter 


electrical burn — i case 
Varicose veins of leg — i case 
Insertion of radium in prostate — i case 
Pyelotomy (for stone) — i case 
Closing a colostomy — i case 
Thyroidectomy — i case 
The type of anaesthesia used was as follows 

Ethylene alone— 4 cases —Closing colostomy , insertion of radium m 
tion on neck of femur , thyroidectomy 

Ethylene— Ether— I case —Hysterectomy 


prostate, opera- 


Gas Oxygen alone — ^no cases ii^rciDrectoiny" 

Gas Oxygen Ether combined — 14 cases —Pyelotomy , ventral _ 

♦ Read before the Western Surgical Association, October 14, 1926 
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2 cases , post-operative hernia, removal of burned tissue, gastro -enterostomy , cystotomy- 
2 cases', dram pelvic abscess , ectopic pregnancy and lipectomy , prostatectomy , removal 
of fibroid, cholecystectomy and post-operative hernia 
Novocaine intra-sacral — i case (Prostatectomy) 

Ether alone — 8 cases — Herniotomj — ^2 cases , varicose veins , laminectomy , cystotomy , 
appendectomy , hysterectomy , bone transplant — ^unumted fracture of femur 
No anjesthesia given— i case —Paracentesis abdominis 
No aniEsthesia mentioned on record — i case — Hernia (probably ether) 

Autopsy was made m twelve instances 

The average ages of the men patients was 53 3 years, while that of the 
women was 44 i years This difference was influenced by the fact that oper- 
ations on women are performed m earlier 3^ears for infection, fibroids, etc , 
many men present themselves late in life for prostatectomies 

The number of deaths was 23 , a mortality of 77 non-fatal 

cases were pyelotomy, ventral henna, post-operative heinia, electric bums, 
gastro-entei ostomy, cystotomy for stone and operation on neck of femur 
A fear of death before and immediately during the embolism was manifested 
only by 4 patients as far as the records show 

The operative wound was infected in 12 of the patients Sometimes 
this was manifested simply by redness, not by pus 

Post-operative fever, usually starting immediately after the operation, 
was present in all but 5 patients 

The presence of a leucocytosis, taking a count of over 7000 cells per cubic 
mm , was present m all but four instances 

The average time elapsing between operation and onset of symptoms in 
the 23 fatal cases was about seven days, the longest being twenty-five days, 
the shortest one day — of which latter interval there were four instances 
Thrombosis was noticed in 7 cases, once the patient herself called 
attention to it This thrombosis occurred in the leg six times and the thigh 
once In one instance it involved both legs — a non-fatal case, pyelotomy 
The symptoms of embolism first noticed were usually sharp pain in the 
chest, frequently referred to the midlme and substeinal or epigastric In 
some instances the pains w^ere lateral, as pleuritic pain Cough, a rise m 
temperatuie and beginning chest findings followed in the average case, which 
survived a few days The records show that only ii patients gave positive 
chest findings This is explained partly by the fact that many of the emboli 
were massne and death followed within a few minutes, not permitting chest 
examination In other cases no chest examination was made and recorded 
The chest examinations in the patients well watched gave at first obscure 
inf 01 matron — ^there were no findings on percussion and very few on auscul- 
tation, pain alone dominating the field At first in an average case which 
suiMved long enough to give an opportunity for chest examination, crackling 
rales would be heaid— most fiequenth o^el the lower lobes, raiely on both 
sides Then follo\Ned changes m Aocnl fiemitus and in a few days dulness 
and pneumonic-like signs 

De Querrain sa)s that three-fourths of all true post-operative deaths 
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aflei operations on the stomach are caused by lung comnhcations-Pmt i 
pneumonm and gangiene of the lung Wharton and P.erson • cons.der fai 
5 pel cent of the deaths following gynecological operations aie caused In 
embo hMu a one At St Maty's Ilosp.tai, Rochester, after syZ lll 
0|)eialions the mortality fiom pulmonary embolism equalled 007 per cclil 
Cutlei and Hunt- found 352 per cent post-opeiative pulmonary compli- 
cations in 1562 cases—mostly emboli—and they expiess the furthei beliei 
that I of cveiy 28 patients opeiated upon foi major surgical procedure will 
have pulmonaiy complications, while i m 142 will die from such compli- 
cations Weimbtei (Zentralbl f Gynak, vol Ktx, pp 1 560-1 5C6, July 11, 
1925) after 13,000 gynecological opeiations found embolism in 05 per 
cent Ochsnei ^ found at Augustana Hospital that pulmonary embolism 
accounted tor 


Per cent 

7 deaths in 16,696 operations 0042 

5 deaths in 5,275 laparotomies 0 i 

I death in 528 Insterectomies 05 

1 lie common physiologic facts of thrombosis are not here discussed in 
a clinical reciew of post-opeiative pulmonary embolism, but for the sake 
of miUitcil undei standing, we may say that if ceitam elementary factois are 
absolutch neccssaiy to pioduce intracascular thrombosis of blood, the\ 
may be 

1 ''J'hrombokmase deiived from the body tissues — ^probably liberated In 
a wound tiauma — finds its way via lymphatics or an open vein into the blood 
stream m small amounts 

2 Venous stasis must be piesent m 01 near the great veins Other 
factors as the presence of hacteiia, toxins causing coipuscle disintegration 
and trauma aid these two principal ones 

The fiist fotmed poition of a thrombus is pale, it contains an excessive 
piopoition of platelets which become agglutinated into mural masses and 
eventuall}'^ stick to the vessel wall Some of the platelets bieak down to 
hbeiate thiombokmase and the mechanism of clotting has started, the result- 
ing clot containing blood-cells and fibim being daik in color This clot Ina^ 
extend to the next anastomotic bianch 

It has been shown (Sheen Biif M J , vol 11 p 950 , November 22, 
1924) that mtiavasculai clotting does not follow intravenous injection ot 
thrombin, when the blood is m a condition of circulation Likewise an 
increase of the amount of calcium in the blood over the maximum require- 
ment foi clotting purposes may cause a 1 eduction of clotting powei 

Intravasciilai injections of commercial peptones and hirudin extrac 
the buccal cavity of the leech letaicl blood coagulation— but their use 1 
practical fiom a clinical standpoint — - — - 

' J A M A , vol IxMx pp 1904-1910, December 2, 1922 
'Arch Surg, vol 1, PP ri 4 -iS 7 1920 
= Annals of Sorgery, vol Kxn, p 91, 1920 

46 



POST-OPERATIVE PULMONARY EMBOLISM 

From a pathological viewpoint, thiombi may be divided into two classes 
aseptic, which is friable and liable to become detached and assume embolic 
power only m the early stages of its development, septic thiombus, which 
is 111 a constant state of softening and disintegration and theiefore may 
constanti}'' give off embolic fiagments and be a greater menace 

The pathology may be i educed to simple terms depending on the size 
of the embolus, its septic oi aseptic chaiacter and the size and position of 
the occluded aitery 

First Group — A large embolus with practical occlusion of the pulmonaiy 
aitery on one or both sides cutting off blood from one or moie lung lobes 
Pulmonary oedema follows, with death m all but a small peicentage of cases 

Second Gioup — Moderate-sized emboli which slip past the mam artery 
opening and occlude smaller blanches, lesultmg in pulmonary infarcts A 
hemorrhagic consolidation of the infarcted lung or lobe follows Pleurisy, 
gangrene, abscess or pneumonia may follow This type gives a mortality 
of 12 per cent to 15 per cent 

Third Group — Small emboli — often unnoticed — iieaily alwa}s undiag- 
nosed Small infarcts m the lungs may follow but theie are few physical 
findings in the chest, little fevei, rare hsemoptysis and no deaths unless the 
infarct is septic and leads to empyema or lung abscess 

The lung has blood supply fiom the bronchial arteiies which may hold 
the tissue alive for a short tune aftei complete plugging of the pulmonar}'- 
If the patient survives a few hours, there is found congestion and cedeina 
of the lung tissue propei from this souice 

The symptoms vaiy with the type of post-opeiative embolism Usually 
the soonei after opeiation the embolism occurs, the higher the mortality 
Massive embolism commonly occurs within a week aftei operation Pulmo- 
nary infaiction, the second t3pe, arrives in the second and third week post- 
opeiatively In massive embolism death usually follows within a few 
minutes Should the patient suivi\e, the early chest examination reveals 
nothing, but within a few houis fine lales are heard A slight change of the 
peicussion note follows, friction lubs ma> develop and later increased vocal 
fremitus and signs of consolidation may be made out This same course 
follows m vaiying degree in infarction Small infarcts may give no findings 
even to X-ray 

In am clean post-operative case a low evening tempeiatiire is suspicious 
of thiombosis and significant of possible embolism to follow Some emboli 
supposedly fiom thrombi ma) lie fat after fractures In his experimental 
work Dunn (/ Paf/wl and Bar/rnol, vol xxvii, p 425) found fat embolism 
m the lung of an experimental rabbit following uniecognized fracture of the 
bod} of a Aertebra 

In the matter of s}mptoms m non-fatal embolism one has to diffeientiate 
between nnocardial degeneration and acute cardiac dilatation Precordial 
pain. d}spncca and cianosis ma} be the confusing findings, but in the well- 
exammed surgical patient who has been studied before operation, the 
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dition of, and danger the myoca.dmm will be known and guarded agi.nst 
Stiains on the bed pan, cffoits to rise flora the bed or if ,, ^ 
fiequent post-paUran accident when the woman tmns over to 
lest position eaily in the pueipermm, all give rise to sudden embolism 
\Miether this is sudden inciease in blood-pressure oi the result of suddenly 

iwt sutiounding tissues on thrombosed veins is 

Somce of Einbob —The common source is not thrombus in the saphenous 
\eins easily recognized clinically and usually efficiently cared for The 
unknown thiombus in the femoral oi ihac veins is the common cause In 
“the jugulars or even the axillary thrombus may lead to embolism In the 
five cases which happened to Goi don- Watson within one year (Ptactiiwno, 
vol cvin, pp 381-393, June, 1922) one followed a breast amputation where 
axillaiy vein thrombosis was suspected, a second after cholecystectomy fol- 
lowed thiombosis of the superioi vena cava and after a patella suture theie 
was thiombosis of the internal iliac veins, all three cases being fatal from 
nine to sixteen days post-operatively Two other instances, one after an 
appendectomy and one after thoracotomy for empyema, were not fatal 
Massive thiombi must certainly come from the large iliac veins or their 
branches, as those m the broad ligaments 

In thrombosis of the saphenous vein de Quervam records {Schwetz 
Med JVchnsch) , vol Iv, pp 497-505) an instance where a hernia operation 
was pel formed preceded by resection of both saphenous veins for varicosi- 
ties Sixteen days after operation the patient died of pulmonary embolism 
One may well imagine that the thrombus in this case extended to the ihacs 
After radium insertion m the pelvic oigans — male or female — thrombosis 
may extend to the ihac veins by direct continuity as shown m our senes 
A similar case was reported by Frishinann (But M J , vol 1, p 212, 
January 31, 1925) of a woman of fifty-five years exposed to radium for the 
cure of epithelioma of the vulva, thrombosis of the iliac vein ensued, fol- 
lowed by pulmonary embolism Fom cases after operation on bones of 

children were repoi ted by Fickenwuth (Zenlialhl f Cliir ,yo\ hi, pp 2821- 

2824, December 12, 1925) These were all fat emboh, not thrombic After 
amputation of septic limbs two instances of embolism weie reported b} 
Fischer (Bcih z Khv Chu , cxxiv, pp 222-229, 1921) These acci- 
dents might have been avoided by blocking the vein before taking oft the 
dressings or manipulating the leg It has long been the waters practice 
when amputating the tlngh for septic legs to pe.fotm a prel.ramary I.g tion 

ol preparation tor amputation may free an enibohis 
^ 48 


POST-OPERATIVE PULMONARY EMBOLISM 


paste was injected into a fistula lemainmg aftei an operation foi goitie seven 
weeks befoie The fistula was cnietted and lo c c of a 30 per cent bismuth 
paste weie injected Cyanosis, shallow bieathing and a small lapid pulse 
followed An X-ray examination showed the bismuth scatteied in the lungs 
Pleurisy followed, eventually the bismuth shadows became absoibed Against 
the possibility of lung emboli originating m the thiombus of the saphenous 
vein Magnus {Khn VVchnsch , vol 111, p 142, June 22, 1924) finds that 
the blood stieam in this vein is centiifugal when the individual is m the 
upright position or walking The peripheral part of the vein lemains empt} 
if the central portion is compiessed Lockhait-Mummeiy {Bui M /, 
vol 11, pp 850-857, November 8, 1924) had an instance of dislocation of the 
hip where the femoral vein was bruised and thrombosis in the iliac vein fol- 
lowed, leading to death from embolism 

Vietor (Annals or Surgery, vol Ixxxii, pp 193-198, August, 1925) 
agiees that most thrombi originate in the femoial and pelvic veins Many 
believe that a supine position retards circulation m the leg veins inasmuch 
as the femoial vein lies close under Poupait’s ligament and the iliac veins 
are compiessed by the arterial trunks Amongst nine autopsies in the New 
York Hospital on patients dying of pulmonary embolism four had thrombi 
from the femoral veins, one from the common iliac, one from the mfeiior 
vena cava and only one case, carcinoma of the panel eas, had signs of existing 
phlebitis and thiombosis m the leg Schilling lepoited that in 34 cases 
with a definite phlebitis diagnosed, only one died of pulmonary embolism 
Judd and Scholl (/ A M A , vol Ixxxii, p 75, Januaiy 12, 1924) cite a case 
of malignant thrombosis of vena cava caused by the spiead of a tumor of 
the kidney 

Our autopsy lecoids show no known source of this thrombus in three 
cases, one from the right epigastiic vein, two from the right iliac vein, one 
from the light saphenous vein, three fiom the left iliac vein, one from the 
vesico-pi ostatic flexus and left iliac vein, one from the super 101 vena cava 
In one patient who suffered from carcinoma of the bladder, the right iliac 
and femoral veins were completely occluded and the thiombus extended up 
into the lowei portion of the inferior vena cava At the Adelaide Hospital, 
Cleland and Barlow {M J Austi aha, vol 1, pp 175-176, February 18, 1922) 
report that 2 5 per cent of all autopsies showed pulmonary embolism and m 
every instance the original clots were found in the leg veins 

In his Suigical Pathology, Bo\d gues the sites from which emhoh start 
as follows 

1 Veins, varicose of leg, inflamed pehic and uterine, or those about an 
inflamed appendix 

2 Heart, thrombus formed m the right and left auricular appendix 01 
vegetations on the initial or aortic rahes 

If as Hampton and Wharton beliere {Bull Johns Hopkins Hospital, rol 
xxM, p 35, April, 1920) the primary cause of thrombosis is infection and 
tiauma while secondai} causes are slowing of the blood stream, chemical 
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■■md physical changes in the Mood and anatomical relations of hlo„,l , 

opeiat onsf Possibly preexisting o, accompanying hemorrhage, as the grl 
blood loss from many patients with utcimc fibroids prior to operation mav 
greatly strengthen the factor of blood change There is no experimeatal 

proof known to the wntei which verifies a deci case of coagulation tissue after 
prolonged hemoi rhage 

Thiombus first means a margination and collection of blood plates with 
leucocytes and fibim added within a few minutes, but just what causes 
endotiiehai changes m the blood-vessel sometimes remote from the operative 
field IS not easily demonstiable No opeiation, however, can be done without 
trauma — or the introduction of some oiganisms 

In Hampton and \Vhaitons senes after operations on myoma uteri, 69 
instances of thiombosis developed, 17 per cent weie anmmic, 24 per cent 
had infections of the Fallopian tubes, and many had pelvic congestion 
with dilated veins and lymphatics Only one of their patients had thrombosis 
prior to operation The}' concluded that operation seemed to furnish the 
final condition necessary to thrombus formation They found 205 instances 
of thiombosis 66 per cent in vessels of the left leg , 24 per cent in vessels of 
the right leg , 9 per cent m vessels of both legs Very rarely were vessels 
of the arm, superficial vein of the neck or mesenteric veins involved The 
left femoral vein was involved in 40 per cent of cases The left saphenous 
vein was involved in 12 pei cent of cases The left popliteal vein was 
involved m 2 pei cent of cases The pulmonary complications of thrombosis 
m 205 cases weie 70 pei cent developed pulmonary infarcts and i 5 per 
cent pulmonary emboli, that is, only three patients out of 205 showing 
clinical signs of thrombosis had pulmonaiy embolism, only one of which 
terminated fatally Eighty-five per cent of their autopsy examinations after 
embolism showed the point of origin in the pelvic veins, usually after a symp- 
tomless couise 

Femoral thromljosis clinically arrives in the second 01 third week post- 
opeiatively, hence its cause may be very different from pelvic thrombosis 
It may also be noted that thiombosis of the pelvic veins without operation 
almost never causes embolism In embolic accidents after pelvic thrombosis 
infection is rarely found and one must fall back on a traumatic theorj 

°Ulhav paper m 1920, Cutler and Hunt lay aside their early study of 
anaisthesia 111 relation to post-operative pulmonary 
accepting embolism as the most important complication, describe 
mg etiologic factors Sepsis, easy pathway to the lung and pleura cavi^ by 

blood-vessels and lymphatics, hypostasis T”, abdomtrw II 

hypostasis is increased by unconscious (pain) splinting of 
tlmWl' Part»I “Station of diaph.agmatic movements A-J 
L adAtional movement which does occur, as in coughing, sneering or deep 
Sighing IS liable to set free emboli in the operative field 
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Henle {Veihandl d Deutsclu Gesellsch f Chir,yo\ xxx, p 240, igoi), 
Gottstem {Aich f. Khn Chir , vol Ivii, p 409, 1893), and Mikulicz report 
a higher percentage of pulmonai}'- complications with local anaesthesia than 
with general anaesthesia Bevan (Trans Am Surg Assoc , vol xxix, p lyy, 
1911, vol xxxni, p 21, 1915) Gatch {Ibid , vol xxix, p 196, 1911) 

Herb (/ A M. A , vol Ixvi, p 1376, April 29, 1916) all believe ether is 
entirely satisfactory from the standpoint of post-operative pulmonary com- 
plications unless definite pre-operative pathology has existed in the lung 
Since the advent of ethylene, pulmonary embolism still occurs 

Further statistics shed little light on the subject Schilling found 32 
cases in seventeen years — 0 12 per cent of his operations — ii cases occur- 
ring after the use of local anaesthesia Other reports are those of Wilson 
(Annals or Surgery, 1912, vol Ivi, p 809), Wharton and Pierson 
{JAMA, vol cxxix, pp 1904-1910, December 2, 1922), Shaw {Aich 
Swg, vol 11, 535, May, 1921), Eisendreich {Monatschr f Gebiirtsh n 
gynak , vol liii, p 190, 1920) and Rupp {Aich f Khn Chir , vol cxv, 
p 672) who found emboli or infarcts m the lungs in 5 per cent of 12, 97^ 
cadavers examined in eighteen years Twenty-two thousand six hundred and 
eighty -nine opeiative cases in eighteen years were followed by fatal thrombo- 
embolism m o 26 per cent , while i i per cent occui red amongst patients with 
medical diseases who died of this cause 

Ticafmcnt foi this condition properly resolves itself into prophylaxis and 
active care in cases of embolism Prophylaxis concerns 

1 The Patient Pi e-operaiively — ^The patient should be put m the best 
possible physical condition and made the best physiologic risk possible undei 
the ciicumstances This includes a careful chest examination by an internist 
as a pait of team woik Known foci of infection, as septic teeth, diseased 
tonsils or infected sinuses, should be eliminated At the Presbyterian Hos- 
pital we use dental oral prophylaxis on all patients Digitalis should be given 
if the pulse is small, the heait muscle weak or the systolic blood-pressure 
too low Increase bod}'- fluids by blood or salt transfusion or glucose solution 
before, during and after operation This is especially valuable in cases 
where laige abdominal tumois are to be removed Do not starve the patient 
before operation Avoid operating on a patient with an existing lung lesion 
Possibly morphia pi e-operatively may be contra-indicated foi its effect on 
slowing the blood stream 

2 The Opciafwc Technic — Use no constrained position of the patient 
during opeiation — ^with pressure anywhere on the body during operation 01 
any position which promotes venous stasis, especially in the legs It may be 
necessary to put a suitable mattress on the operating table, or to have 
the limbs held in the aims of assistants rather than b} mechanical means 
(Trendelenburg position) 

In opeiative technic reduce all trauma to a minimum using more sharp 
than blunt dissection Emplo} no lough clamping or packing in of sponges 
Harsh and prolonged retraction should not be used Pressure bv retractors 
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cIo.sT.onf =‘=‘“ Remove ,11 

Clots fiom the opeiatne held Do not use mass hp-atmp Tf 

1 nets A^0Kl chdlmg of the patient by exposure to cold tables or oacks 

m gall bladder”^ operation Overstretching of the spinal column 

in gall-bladder opeiations is to be avoided 

3 Port-opcafre^, Caie-Do not use anything which piomotes venous 
stasis such as tight spicas to the hip with piessure on the femoral vein or 
too tight hea^y abdominal diessmgs and bmdei Keep up the body flmds 
by means of salt solution, blood oi glucose Use digitalis Avoid strains 
m bed— as movements to change position or straining at stool oi to change 
di essings Oil oi othei enemata will help avoid strain Do not stroke or rub 
thigh 01 abdomen Gne the patient tiequent change of position S}stematic 
light excicises m bed aie beneficial An\' new oi unexpected pain in the 
abdomen ot femoiai icgions should be noted at once and the patient should 
he icquested to make lepoil 


If thrombosis m the leg veins apjieai, should the vein be ligated’ As 
fat as statistics go, the lesults from frank thiombosis aie not frequently fatal 
Lach case must lie judged on its own ments Probably if showers of emboli 
wcie occult mg fiom a known thiombosis, one would be tempted to do a 
ligation to avoid massue embolism Consider especially the patient of sus- 
ceptible age or with loweied Mtality 

Actne tieatment m knoun massne embolism is too fiequently futile 
I\Iuch depends on the clot size and the part of the pulmonaiy arter\ 
invohed k’^enesection to leliece the light heart aids Rapid stimulants 
as camphoi ammonia epinephim oi digitalis prepaiation should be given 
In podermaticallv 

The Tiendelenliuig opeiation was achised by the oiiginator because it 
was felt that often (50 per cent ) onh one bianch of the pulmonary artery 
was occluded and lemoval of the thiombus piomptlj' ivould levive the patient 
A hoiizontal incision 10 cm in length is made ovei the second left rib, 
ciossing the innei end of the incision by one periiendicular to it, starting just 
below the steino-claviculai joint, passing downward to the thud 11b about 


one inch outside the left sternal border The internal mammary arteiy is 
dodged— the second 11b and its cartilage are cleared out of the way The 
cartilage of the third iib is likewise lemoved and tlie pleura is ojiened, ovei 
an extent conesponding to the external incision The pericardium tien 
comes into view , it is opened b) an incision inside the passage of the phrenic 

neive at the level of the thud rib n.«pd 

By means of Trendelenbuig’s special sound a rubber tube is p 

thiough the t.ansve.se S...I.S a.ound the ,sce..dmg aorta to the P"'"'™" 
The p.,ln,o.,a.y a.tery ,s then opened by an .ncs.on 

long and the clot is pulled out by ..leans of a "P“''‘' essare 

than fo.ty-five seconds of Line between opening the vessel ui.d i 
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and lenuning the clot ma) be consumed — mteiiuption of cn dilation longei 
leads to ceitain death 

Knschner {Aich f Klui Chii ,\o\ cxxxin, pp 312-359) at the Congress 
of Geiman Suigical Societ}^ m Beilm m April, 1924, piesented the fiist 
patient cured of pulmonary embolism by Trendelenburg's operation The 
patient was a woman thirty years old, who had sustained a massive pulmo- 
nary embolism the third day aftei a femoial hermonhaplty when she sat up 
in bed for a lung examination Fifteen minutes later when she was mon- 
bund, the operation was begun Foi foity-five seconds the laige vessels weie 
closed off dining which time aftei exposuie and opening of the pericaidial 
sac the pulmonaiy aitery was opened and blood clots which extended a dis- 
tance of 17 cm were removed Another case lecovered after this operation 
in 1925, reported by Wermbter (loc cii ), but died within a few dai^s from 
an intercurrent disease 

Only a small amount of experimental work in this subject has been done 
and the very inviting field lies open Krampf (Deutsche Zt^clu f Cliu , 
vol clxxxix, pp 216-240, 1924) gave his lesults aftei aitificial blocking of 
blanches of the pulmonary aiteiies by hgatuics and by embolism and the 
effect on the collateral pulmonary cii dilation Two other investigations are 
to be found, one by Binger, Biow and Bianch (/ Chn InvesUgaUon, vol 1, 
PP Decembei, 1924) on experimental studies on lapid breathing 

tachypnoea, dependent on anoxtemia resulting from multiple emboli in the 
larger branches of the pulmonary aitery and m the same volume pages 
127-153 the subject independent of anoxeemia in pulmonai) aiterioles 
and capillaiies 
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Recent impoitant contnbutions have done much in directing the attention 
of surgeons and internists to Pasteur's original observations regarding mas- 
sive collapse of the lungs and its occurrence as a post-operative complication 
Numeious clinical and experimental studies have been earned out by 
many observeis and various theories have been advanced to explain the 
etiology, but no one factoi or group of factors seems to satisfactorily 
account for the production of the atelectasis Jackson, McCrae, Manges, 
Pancoast, Bowen and others have made many valuable observations m cases 
of atelectasis produced by foreign bodies in the bronchi These cases are 
the result of a stop-valve obstruction of a bronchus f and the condition can 
be considered as an obstructive atelectasis 

Whether this mechanism can satisfactorily explain the cases of acute 
post-operative atelectasis has not been positively established , however, it has 
been definitely shown by Jackson and Lee f that m one case of massive 
collapse of the lung the condition was one of obstructive atelectasis This 
case was observed bronchoscopically by Dr Gabriel Tucker, who found 
mucous plugs obstructing a bronchus Bronchoscopic removal of these plugs 
was followed by a marked improvement m the aeration of the involved lung 
and a rapid recovery of the patient 

The importance of this entire subject and the need for recording all 
observations made on these cases has led the wi iters to report their personal 
observations in the following case 


The patient, a child, aged eight years, was admitted to the Surgical Service of 
Professor J Chalmers DaCosta, Jefferson Medical College Hospital, for closure o a 

gastrostomy fistula rrr -o -a hpn 

Six years previously gastrostomy had been performed by Dr W r 
the patient was admitted to the Bronchoscopic Clinic m a serious state of de y ra lo 
and starvation, the sequel of extensive lye burns and cicatricial stenosis of fie ® ^ . 
A functional cure had been obtained and now closure of the fistula, which had persisted 

following removal of the feeding tube, was decided upon .Snnrmal 

Preliminary physical examination of the heart and lungs reveale no 


June 10 the gastrostomy fistula was clos ed by Doctor Hearn, unde rjther^atgsd^ 

•Read before the Pbiladelplua Academy of f ‘■ec'-y' O'**" „„ 

t Jackson, Chevalier, and Ue, W Estell Acule Massive Collapse of 

Trans Am Surg Assoc , vol xliu, p 723, 1925 
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administered by the open method The amesthctist reported that the patient took the 
amesthetic poorly , there was an annoying, short, irritative cough and considerable trouble 
was experienced with secretions in the mouth and throat 

The post-operativ'e recovery seemed unc\'entful About thirty-six: hours after opera- 
tion the temperature gradually rose to ioi°, the pulse rate was 130 per minute and the 
respiratory rate was 48 Ex'amination of the chest by Dr Norman MacNeill revealed 
a few coarse rales over the left lower back and axilla The following morning the 
temperature was 103 4° and the physical signs suggested a pneumonia involving the left 
lower lobe Later examinations by Doctor MacNeill showed an increase in the chest 
signs and a diagnosis of massive collapse of the left lung was made Dr E H Funk, 
who saw the patient in consultation, corroborated the physical findings and concurred in 
the diagnosis 

Physical Findings —-Patient restless, moderate dyspnoea present There is practically 
no cough Respiratory rate, 50 per minute Trachea displaced to the left of the 
median line Chest flattened on the left side There is practically no movement of the 
left chest with respiration Percussion note dull over the entire left chest to left border 
of sternum The entire right chest and the area corresponding to the sternum gave a 
hyperresonant note on percussion Breath sounds were practically inaudible over the area 
of dulness Apex impulse in 5 I S 8 centimetres to left of midline (practically m anterior 
axillary line) The cardiac impulse was very diffuse extending into the left axilla The 
signs suggested collapse of the entire left lung with displacement of the heart and 
mediastinal structures to the left 

Rontgen-ray studies of the chest made by Dr W F Manges were reported as 
follows “ There is complete collapse of the entire left lung The trachea and heart 
are drawm far to the left It is impossible to see the outline of the heart or of the left 
diaphragm The lung and heart shadows are of equal density so no detail can be seen in 
the left chest (Fig 1) 

Diagnostic bronchoscopy was decided upon and this was performed 72 hours after 
operation and about 8 hours after a diagnosis of massive pulmonary collapse was made 
This was performed without anaesthesia, general or local A large quantity of very thick, 
tenacious, yellow, odorless secretion was found in the trachea and left bronchus Ten 
cubic centimetres of secretion were removed with a specimen collector The mucosa 
of the left bronchus and its subdivisions was found very inflammatory The right 
bronchus seemed normal and was free from secretion When first observed, the lumen 
of the left bronchus was completely occluded bv the secretion and no air was seen to 
enter the left lung The bronchial walls did not move wnth respiratory movements 
Following aspiration of the secretion, the bronchial lumen was seen to dilate and contract 
uith inspiration and expiration 

Immediately after bronchoscopic aspiration, a striking change in the physical signs 
was observed There was movement of the left chest with respiration, breath sounds 
could be heard over the entire left lung, many coarse rales were heard, the cardiac 
impulse was less diffuse and the apex beat was nearer its normal position The patient’s 
general condition seemed improved The temperature remained practically unchanged, 
however, there was a perceptible decrease in the pulse and respiratory rates 

A Rontgen-raj examination of the chest was made one hour after bronchoscopy 
Doctor Manges reported “ that the left lung now contains a considerable quantitj of air 
The trachea is near the median line The right border of the heart is even with the 
right border of the spine shadow and the outline of the diaphragm as well as the left 
border of the heart is clearlj seen There is evidence of lung function, as there is more 
air in the left lung at inspiration than at expiration This definitely indicates that some 
obstruction was removed from the left mam bronchus at the time of bronclioscopv ” 
(Fig 2) 

In 18 hours there was n recurrence of all the signs of pulmonarj collapse, as 
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Fig 2 Fig 3 

Fig I A — Rontgenogrim madt seventy-two hours after gastrostomy had been performed under 
general anmsthcsia shows practically complete collapse of the entire left lung with displacement of the 
heart and trachea to the left side of the dorsal spine The physical signs were typical of pulmonarj 
atelectasis 

Fig I B — Rontgenogram, made thirtj -six days after the onset of the pulmonarj collapse reveals 
a normally aerated loft lung Physical examination revealed no abnormal findings and the patient seemed 
well Bronclioscopic aspiration of thick secretion was performed seven times the last aspiration having 
been done thirteen days before tins film was taken (Film by Dr W F Manges ) 

Fig 2 — Rontgenogram made one hour after the first bronchoscopic aspiration of 10 centimetres of 
thick tenacious secretion revealed a striking contrast (see Fig i A) There is a considerable quantity ot 
air in the left lung the trachea is nearer the midline the heart shadow can be clearly outlined and has 
returned toward its normal position and the left diaphragm can be clearly seen By fluoroscopy function 
of the left diaphragm was observed and a change m the air content of the left lung was noted dunng in 
spiration and expiration There was no evidence of paralysis of the diaphragm 

Fig 3 — ^Rontgenogram made eighteen hours after the first bronchoscopic aspiration 
shows a return of the lung collapse not unlike that observed originally in Fig i A (Films bj Dr n r 
Manges ) 


The findings were practically identical with those originally observed except that 14 
cubic centimetres of thick secretion were removed with the aspirator Bronchial mote 
ments were again observed following removal of the obstructing mucus and air seemec 
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to IrcUy enter tlic left lung Tins was corroborated by the findings on ph3sical 

examination , . , , 

On the following day there was marked improvement in the patient s general con- 
dition, the temperature was 100° and the pulse and respiratory latcs showed a marked 


Fig 4 '1 Fig 4 



Fig s a Fig s B 

Fig 4 t — ^Rontgenogram made on the fourteenth da> after operation and si\ dajs after the third 
bronchoscopic aspiration shows increased aeration of the left upper lobe with a persistence of collapse of the 
left lower lobe 

Fig 4 B — ^Rontgcnograin made on the fifteenth da\ after operation one and one-half hours after the 
fourth bronchoscopj shows striking changes when compared with Fig 4 \ There is now better aeration 
of the entire left lung cspecialli the left lower lobe The heart and left diaphragm are well outlined and 
diaphragm function can be obscricd fluoroscopicallj (Films bj Dr J T Farrell Jr) 

Fig 5 1 — Radiogram made two hours after the scaenth and last bronchoscopj on the twenty -third 
da\ after gastrostoni\ There remains some cloudiness of the left lung field, the heart and mediastinum 
arc practicalh in their normal position The left diaphragm is about normal in position and function At 
the bcicnth hronchoscopj but three cubic centimetres of thick secretion were aspirated from the left loi cr 
lobe bronchus, the left upper lobe bronchus appeared normal 

Fir 5 B — Radiogram made thirteen dats after Fig 5 1 rcicals a practic.allj normal appuanng 
chest Roth lungs are clear, the heart is in normal position, both diaphragms function normally (Films 
be Dr J 1 Farrell Jr) 


dtcrtnsc howeter, the plnsical signs and Rontgen-rat studies indicated a recurrence 
ot the calhpsc Later m the da\ (sixth da% after operation) the temperature rose to 
1042° without an\ change licing uhserted m the chest findings 

On the cigluh dai alter operation the patients condition was good, the temperature 
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The ondobronclMal appearances showed 'la^gr^rThose” 

There was no increase in the activity of the congli reflex examinations 

“X “ToZztzrcL".:' 

, u rose the next day to lOO The physical signs indicated that a very small quan- 
tity of air was entering the 
left upper lobe, the left lower 
lobe seemed airless Cough 
was becoming more active, but 
seemed to be inadequate to 
expel the secretion Broncho- 
scopy was again done on the 
fifteenth day after operation 
The removal of 4 c c of 
secretion was followed by 
improvement in the physical 
signs and Rontgen-ray find- 
ings (Fig 4, A and B) 

With the striking changes 
observed immediately follow- 
ing bronchoscopy and recur- 
rence of the collapse within 
one or two days, it was de- 
cided that more frequent 
bronchoscopic aspiration be 
resorted to These were ear- 
ned out on the seventeenth, 
the nineteenth, and the twenty- 
third day after operation The 
quantity of secretion removed 
was 4 ^/ 2 , 4 and 3 cubic centi- 
metres, respectively The se- 
cretion became progressively 
less tenacious and at the two 
last aspirations it was found 
only in the lower lobe bronchus, none coming from the upper lobe The physical signs 
showed a return of almost complete lung function The heart remained displaced to the 
left The temperature returned to normal The cough reflex became more active and for 
the first time the patient was able to cough up and expectorate secretion from the 
tracheo-bronchial tree 

A Rontgen-ray study of the chest made two hours after the seventh and ast 
bronchoscopic aspiration was reported by Dr J T Farrell to show that the left lung 
contained more air than at any time since the onset of the collapse (Fig 5)) ^ ^ 

the exudate had almost completely disappeared The heart remained slightly ispace 

to the left side n t 1 tnrtv- 

Convalescence was uninterrupted and the patient was discharged we Ju y ’ - 

eight days after operation Physical examination of the chest 

findings Radiographic examination showed a perfectly aerated left lu g 

brotlnal shadows seemed heavier than norm.' The heart was 111 normal position 
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Fig 6 — Radiogram made in the case of a child aged three years 
eight hours after the accidental aspiration of a portion of pencil with 
metal cap attached There was marked atelectasis of the left lung 
with displacement of the trachea, heart and mediastinal structures 
to the left These Rontgen-ray findings were corroborated by physical 
examination The foreign body was removed bronchoscopically about 
nine hours after the accident A radiogram made twenty hours after 
removal of the pencil revealed a normally functioning left lung and 
the mediastinal structures in normal position (Films by Dr Leon 
Solis Cohen ) 
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Blood —Examination of the blood was earned out b}^ Dr I C Lmtgen 

This re\calcd a moderate leucocytosis \\hich ncier exceeded 12,000 

Studies of Bronchial Sect chon — Examination of the bronchial secretion was ear- 
ned out by Dr B L Crawford The secretion was iemo\ed bronchoscopically wuth the 
aid of a Lukens’ specimen collector and the entire quantity was submitted to the labora- 
tory It ivas so thick and tenacious that it remained adherent to the bottom of tlie 
collector when this tube was inverted (inside diameter of tube is 2 cm ) Direct smears 
of the material revealed many pus cells, a large amount of mucus and fibrin and many 
Gram-positive diplococci Cultures showed a pneumococcus with an occasional staphylo- 
coccus aureus Subsequent specimen showed the pneumococcus m pure culture 

Comment — Several factors in this case must be carefully considered in 
arriving at conclusions regarding the etiology 

It IS important to recall, that patients with a stenosis of the cesophagus, 
sufficient to interfere with the free passage of food and fluid into the stomach 
often aspirate material into the air passages and an associated chronic laryngo- 
tracheobronchitis is a not uncommon finding Especially is this true in the 
case of children with oesophageal stenosis Furthermore, frequent oesopha- 
geal manipulations tend to establish toleiance to pharyngeal and probably to 
laryngeal stimuli This patient took the anaesthetic pooily and a large quan- 
tity of secretion was present in the mouth and tin oat 

Ii respective of the factors which caused the production of the tenacious 
secietion and interfered with its expulsion, this secietion undoubtedly pro- 
duced the pulmonary atelectasis Bronchoscopy revealed bronchial obstruc- 
tion with absence of lung function After lemoval of the obstruction theie 
was a return of the bronchial movements, and, by physical examination, 
fluoroscopic observation and radiographic studies, it was conclusively shown 
that air again entered the lung tissue, the diaphragm resumed its function 
and the lung expanded With the recurrence of the bronchial obstruction the 
lung again collapsed only to resume its function when the obstruction was 
removed This observation was made seven times m one case and is sup- 
ported by evidence secured by physical examination, by Rontgen-ray studies 
and bronchoscopy 

The bacteriological findings seem to present nothing unusual, however, 
the physical characteristics of the secretion are of importance The thick 
tenacious mucus found in this case was not unlike that observed in several 
patients presenting astlimatoid symptoms In these patients the bechic reflex 
was very active but cough was unproductive Complete temporary relief was 
obtained only by bronchoscopic aspiration This would tend to support the 
llieoiy that altered secretion of the bronchial epithelium may be an etio- 
logical factor 

Collapse of a lung does not imiiiediately occur following complete plugging 
of a bronchus Recuirence of all the signs of complete collapse occurred 
within about tvvciitv'-foui hours 111 this case That collapse does occur quite 
lapidly was shown m a recent ca^e observed at the Bronchoscopic Clinic 
A child, aged three yeais, choked on a piece of pencil The patient was 
obseived rontgenologicallv eight hours aftei the time of the accident 
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Doctoi Manges lepoiled the piescnce of a pencil cap and poition of pencil 
in the left mam bionchus which completely obstuicted the bionchus (Fig 
6) Fheie was maiked atelectasis of the left lung with but a small quaiititj 
of ail lemammg The heait was completely displaced into the left chest 
A Rontgen-iay examination made twenty hours aftei the removal of the 
obstiuction revealed the heart m its usual position and the left lung func- 
tioning noimall} 

CONCLUSIONS 

Ultimate conclusions cannot be arrived at on the basis of observations 
made m one case, howevei, on the observations made in this case it can be 
stated 

That bionchial obstiuction was piesent, m this case, that the obstruction 
consisted of thick, tenacious secretion 

That, bionchoscoinc lemovcd of the obstruction was followed by a partial 
letuin of pulmonary function, and fuither, 

That eaily bionchoscoinc investigation should be cairied out m a case of 
post-opeiative pulmonai}' collapse if the suigeon and the internist deem it a 
safe pioceduie m the paiticulai case 
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MASSIVE HYPERTROPHY OF THE BREASTS=^ 

By S.yniuel C Plibimer, MD. 

OF Chicago, III 

StMOn \TTi.\Dl\G SliRGEON TO ST HiKf’s ItOSPITVE, CHICAGO 

AXD 

Warner S Bump, MD 

\Ssm\NT \TTtNDING SUUGEO'I TO ST 1 TIKE’s IlOSPIT VE, CHIC ^^GO 
mOMTIJf bURGICVESUlWCf OF DR S C PLUMMER A^» Tllb HENRI BAIRD FNMLL LVBORATOUV OF ST LOKe’s HOSPITAL 

In 1891, Di C B Poitei/ pieliminaiy to reporting a case of massive 
li3peitiophy of the breasts before the Aineiican Surgical Association, said, 
“ I should not think of asking the attention of such a distinguished gathering 
of suigeons to the lepoit of a single case, weie it not that it falls to the lot 
of but few suigeons to see such a case and still fewei to opeiate on one” 
It IS, indeed, still rare that the surgeon is asked to amputate the breast solely 
because it has attained such size, that it is a real buiden to the patient, weaiy- 
ing hei with its weight, and preventing her from earning on her usual duties 

Massuely hypeitiophied bi easts aie of two types (i) The fibio- 
epithelial, and ( 2 ) the adipose tx'pe The enlaiged bieast of the fiist type 
consists of filirous tissue and glandular acini, usually with great piepondei- 
ance of the foimei That of the second type consists mainly of fat with 
some connectue tissue dividing the fat into lobules and containing some 
atrophied glandular acini 

Of the less than one hunched authentic repoits of massive Inpertiophy 
of the bi easts, onh six f state that the main constituent of the enlaiged 
bieast was fat The laiit^ of the lepoits of this foim of massive bieast- 
hcpertiophc wan ants a desciiption of this case 

Ca‘5f Rli’OKT — Histon R, twentj years of age, colored, entered St Luke’s 
Hospital, on the scrncc of Dr S C Plummer on ktarch 29, 1926, because of the 
enormous si/e of her breasts and the resulting mabiliU to N\ork 

She was alwajs considered as fat, and her breasts were somcwdiat larger than 
those of other girls of her age When fourteen >cars old, she weighed 148 pounds At 
scAcntcen lears of age her menstrual periods began Soon her breasts began to grow- 
icrj rapidh, all out of proportion to the rest of her body She became generalh' more 
obese, but the breast-growth continued cnlirch out of proportion to her obcsit} At 
nineteen she weighed 1S8 pounds and at entrance ^o the hospital 240 The breasts 
were so hcaci that for sc\cn months she could do no work and was forced to live on 
her meagre sa\mgs The sagging of the hrcasis and friction of her clothes had caused 
superficial excoiiations of the skm of the right breast 

She had a good appetite, ate an unrestricted diet twice daih, felt strong had no 
digLstne troubles, and slept much She had chspncca when climbing stairs This was 
rclicNcd considcrabh In supporting the breasts with her hands to lessen the dragging 
on the chcst-wall 

Her memtrual periods began it se\tnleen sears ol age appealed rcgiilarK c\er\ 

* Read before the Western Surgicil V'-'-ociatinn October 14 192^ 
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twenty-eight days, and continued for three to five davs 
were only of two days’ duration 

No other member of her family ^vas obese 
what stout” 

nary football, bang to a level ot more than anTcb below the'raM'’'”? T 
nipples, and contain no definite nodules or hard masses There arT’t 
trregnlar ulcers, close to each other and about 3 cm m ln,«er o. L 7 ? 
of the rtght breast The skm about the ulcers ,s darker brown ,’ban elsel" “t” 

- . IS a very light brown scar 

of the right breast, m all 
about 2 cm square, which 
resembles the scar from a 
burn No other noteworthv 
deviations from the normal 
are found upon physical 
examination 

The basal metabolic rate 
IS 6 5 per cent below normal 
The blood Wassermann reac 
tion IS negative There are 
4,350,000 erythrocytes per 
cubic mm of blood, and 8950 
leucocytes The haemoglobin 
percentage is 85 The unne 
contains some albumin, 
numerous erythrocytes and 
bacteria, and many leuco 
cytes The systolic blood 
pressure is 130, the diastolic 
84 The pulse rate is 80, the 
respiratory rate 24 

0 pouf ion— The breasts 
were amputated (Plummer) 
on April 3, 1926, by horizon 
tdl, elliptical incisions, leav- 
ing two horizontal suture 
lines Ether anaesthesia was 
used There was very little hemorrhage and no post-operative shock The left breast, 
immediately after amputation, weighed 9 pounds and 2 ounces, the right 9 pounds 

The patient’s recovery was rapid and with primary healing of the wound She 
was discharged April 15, 1926 Her next menstrual period was very scanty 

Pathological report by Dr Edwin Hirsch These two female breasts are about equal 
in size and weight 9 and 9)^ pounds About three-quarters to four-fifths of the outsioe 
IS covered with a dark brown skin , and in front is a nipple scarcely elevated 2 cm m 
diameter, with an areola ii cm in diameter In the skin of one, 10 cm from the nippe. 
are two superficial ulcerations 25 cm in diameter There is no muscle tissue 00 
under surface of either breast On sm faces, made by cutting, practically the entir 
substance is fat The amount of fibrous tissue on these surfaces is estimated y ^ 

people to be s to 10 per cent , . 

On microscopic sections, portions of the breast contain small ducts an acini, 

tnbuted m fibrous tissue septa Otherwise, there is only fatty areolar tissue 
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Fig 


I — Massive hypertrophy of the breasts, photograph of case re- 
ported by Plummer 
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Discussion — Deaver and McFarland’s" monogiaph on the breast contains 
240 references to hteratuie on h3'pertroph} of the hi east This is not a 
collection of 240 cases, as some have stated for, as Grieg® says, 51 
these articles contain no new case-i eports, and another considerable number 
probably describes bi east-enlargements due to tumors 

Grieg,® m 1922, could veiify only 26 cases of tiue massive hypertrophy 
of the breast The addition of 20 unverified, but probably authentic cases 
from Deaver and McFarland’s list, and the one, reported hy him, brought 
his total to 47 

Thirty-four of these were virgins, five weie of doubtful chastity, six 
were women pregnant for the first time, and two were piegnant multiparous 
women The ages of the viigins were eleven to twenty-three yeais, with 
nineteen as an aveiage The average age of those of doubtful chastity was 
twenty-four, of the pnmiparous pregnant women, twenty-six, and of the 
multiparous women, thirty-six These figures concein mainly the fibro- 
epithelial type of breast-l^peitiophy, foi the case of Robeit and Amusat ® 
was the only adipose type included 

It IS evident from the above statistics that hypeitiophy of the breast at 
least that of the fibro-epithehal type, is associated with pubert}- and with 
pregnancy, hence, the terms viiginal, puberty, puberal, adolescence, gravidity, 
lactation, and pueipeial hyperti opines have been used Grieg® suggests that 
“ puberal hypertrophy ” be used to covei the group and includes the rarer 
vaiiety, appearing with pregnancy, under this teim 

When the hypei trophy of the breasts is first appaient, it is thought to 
be only the development which is normal for pubeity or piegnancy, as the 
case may be The enlargement, however, is progiessive and soon passes 
physiological limits The patient and her family are mortified by the great 
size of the breasts The awkwaidness, brought on by the size of the breasts, 
and the great weight with the diagging on the chest wall and embarrassment 
of respiration may quite incapacitate the patient 

The laigest breasts were desciibed by Durston^ in 1669 They were 
said to have grown to their maximum size over night, following a cessation 
of menstruation for six months The left bieast weighed 64 pounds and the 
right 40 This case is probably authentic, except for the period of growth 
The spirit of exaggeration on the patient’s pait, in order to make heis a 
remarkable case, probably accounts foi the statements concerning the sudden 
appearance of the hypertrophy Portei ^ desciibed two breasts, which were 
amputated by him, as weighing 43 and 17 pounds 

Disoiders of menstruation, paiticularl} \ery scanty menstruation and 
amenorrhcea, according to Grieg ® and others, often are coincident with over- 
growth of the breast 

Hypertrophied breasts may be of normal consistenc} However, 
observers have not infrequently described the breasts as soft, except for 
many fairly distinct nodules throughout When this nodular character can 
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be made out, one can feel fanlv sine tint th. t . , 

acl.pose type ^ ‘ ''5'P=' t™Pl>y .s not of ,|,e 

Grieg* states that "ptibeial hvpeitioDhv” is s a.si * 
does not think that huge, fatty breasts should be .ncluded „“lu 
because geneial obesity may be accoinpamcd by larger thL nor ial ?’ 
especa y in men The following table ,s nudi w.tl? data "rZ™ reZd 
ases of adipose hypei trophy of the breast, including the case reported^here^ 


Table I 


Reporter 

Year re- 
ported 

CJ 

to 

< 

Menstr- 

ual 

Puberty 

2 rt 

5 a 

Ph 

ci 

£ 

■ 

Wt of 
patient 

Pam 

Growth 

period 

Size of Breast 

R 

L 

Robert and 
Amusat^ 

1851 

18 

Amenor- 

rhoea 

X 




4 - 

I yr 

80 cm 
circum 

80 cm 
circum 

Warren'* 

1905 

43 




2 abor- 
tions 


0 




Beatson® 

1908 

30 

Amenor- 

rhoea 




196 

4 - 

6 yrs 



Guthne and 
Albert** 

!i9ii 

24 

Irreg 
absent 
for 3 mos 


X 


164 

+ 

7 mos 

1 

SK lbs 

4)4 lbs 

1 

Keyser U 

1921 

19 

Scanty 

X 

1 


178 

0 

0 

5 yrs 

4 4 lbs 

4 95 

Keyser IP 

1921 

41 

Normal 

■ 


X 

166 

I yr 

5 02 

407 

Author's 

1926 

1 

Late 

estabhsli- 

ment 

scanty 

X 

1 


240 

0 

2 yrs 

9 

9 H 

Average j 


28 8 


3 

I 

2 

188 8 


2 6 yrs 

59 

572 


It is evident fiom the data of this table that the essentials of the histones 
of these cases are much like those in which the breasts consisted mainly of 
fibio-epithelial tissue The aveiage age foi the unmarried patients is nine- 
teen, the same as that foi the vngins of Gi leg’s collection The age of the 
woman, piegnant for the fiist tune, is twenty-four, while Grieg’s aveiage is 
twenty-six The ages of the two multiparous pregnant women averaged 
foity-two Gi leg’s average is thiity-six 

In five of the six reports of the table, which mentioned the menstrual 
function, a distinct depaituie fioin noiinal menstruation was described, with 
the tendency towai ds amenoi i hcea This also is in agreement with the state- 


ment of Grieg concerning the fibro-epithelial type 

The breasts of obese women may be singulaily small, or they may be 
large, quite in proportion to the obesity of the body as a whole The mas- 
sively hypertrophied breasts of the adipose type not only develop at times 
and under conditions quite analogous to the fibro-epithelial type, but a so 
have a stiuctuie which is not that of the breast of obesity Guthrie an 
Albert 2 pointed out that the laige breasts of general oliesity, althoiigi 
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taining large amounts of fat, have a leal glandular portion, well circumscribed 
and quite fiee from fat, while the hypertrophic breast of the adipose type has 
the glandular portion disseminated in the connective tissue which divides the 
fat into lobules 

Huge hypei trophy of the bieast, occuiring at puberty or piegnancy with 
a not infrequent menstrual abnoimahty, suggests that some constitutional 
disturbance, possibly of endociine nature, is the inciting factor Williams 
states that the normal increase of the female breast at puberty may often be 
due “even moie to the overgiowth of its fibio-fatty envelope than to the 
glandular ectasia” It seems plausible that a constitutional or endocrine 
derangement, which causes great hypertrophy of the mammary fibi o-epithehal 
tissue in the average non-obese young woman, may cause a marked hypei - 
trophy of the fatty areolai tissue m individuals who aie prone to deposit fat 
Hie two types of hypertiophy have an important point in common In 
both the hypertiophy is diffuse with dissemination of the acmi The mam 
difference between the fibro-epithelial and adipose vaiieties is that in the 
former the tissue is usually mostly fibrous and in the lattei mostly fat with 
a meshwoik of fibrous tissue 

Inasmuch as these two forms of bieast-hypeitiophy cause truly massive 
breasts, and inasmuch as they, aftei all, are piobably not so distinctly i elated, 
it seems logical that the term, massive hy'pertrophy of the bieast, be applied 
as a desciiptive term to include hypei tiophies of both types, as was sug- 
gested by Keysei " 

Grieg*’ accepted only eight cases of enlargement of the In easts accom- 
panying jnegnanc} as belonging to this gioup Von Angeiei says that the 
Luge 1)1 easts of pregnancy and those of puberty aie differentiated by then 
course The formei aie gieatly i educed by abortion, confinement and by 
medical treatment The latter do not respond to these measuies 

It IS noteworthy that most of the vaiious lepoits of spontaneous resolu- 
tion, 01 of lesolution following the administration of iodides and tight 
bandaging, concern the enlargement of the breasts with pregnancy Monod 
saw a patient whose bieasts became veiy laige with each of thiee piegnan- 
cies, but leturned to normal size aftei each confinement RosinskH- tells 
of a twenty-eight-year-old woman who was at the sixth month of piegnancy 
and had colossal breasts With each of three preceding pregnancies there 
was great enlargement with ultimate resolution Esterle states that the 
huge bieasts of a pregnant girl of twenty years diminished to normal si/e 
aftei confinement and copious secietion of milk One nonders if these cseie 
tiuh cases of the massue hjpei trophy undei discussion, especially since the 
lattei aie rarely reported as functionating breasts 

The lejxirt of spontaneous lesoIution of hyperti opined breasts by Benoit 
and Monteils illustrates the lack of function of these breasts and the time 
nccessaiy for resolution The breasts of then patient began to enlarge nhen 
die vas fourteen and a half years old and continued to grow until she was 
eighteen Tiiey remained about the ‘^ame size for eight years and then after 
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the birth of thiee childien, titiophiet] until the shin limig m loose folds No 
milk was secieled at any time ^ 

I he treatment of massive hypertiophy of the breasts is apparent from the 
foiegomg statements The term, massive hypeitrophy of thV breasts, entails 
hup bi easts, fiequently of such size that invalidism is the patient’s lot 
When this enormous growth occurs at puberty, without the influence of 
piegnancy, amputation is the only treatment The importance of the organs 
to be lemoved is no contra-mdication to amputation, foi seldom do tliese 
bi easts functionate 


When pregnancy is seemingly the factoi inciting the enlaigement of the 
hi casts, it is best to wait and watch It is most difficult or impossible to 
distinguish the excessive physiologic-hke giowth of the breasts in pregnancy 
from the h3q)eitr opined breasts, similar to those of pubeity The former, 
usually become noimal or much i educed m size after parturition 

Fitzwilhams and Rovsing tried X-ray therapy without marked suc- 
cess One of the bi easts of Rovsmg’s patient, however, did decrease in size 


SUAIMARV 

A case of massive hypertiophy of the breasts of the adipose type is 
desciibed It is logical that this type be included with the fibro-epithelial 
type imdei the term massive hypertrophy of the breasts 

This affection, occurring at puberty, wan ants amputation When it 
occuis with pregnancy, operation should be delayed until it is evident that 
lesolution does not follow the termination of pregnancy 
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The pylorus of the normal infant is a soft, pliable stiucture, the gastiic 
and duodenal extremities being readily appioximated by compression between 
the thumb and index finger The pyloric ciicular 
muscle up to three months of age measures not 
more than 2 5 mm (Fig i ) 

In congenital hypei trophic pyloiic stenosis A; " \ ^ \ 

(Fig 2) the pyloric legion is occupied by a (if ) b’’ M 

shaiply defined tumor mass of unknown etiology, V ' a\ 

measuiing fiom seven-eighths to an inch and a 
quarter in length and from fiAe-eighths to six- - V ^ 

eighths of an inch m diametei It is of a firm, 

neaily cartilaginous consistency, covered with r,G i — cross-section of nomni 
smooth, glistening peiitoneum fiee fiom adhe- pylorus m-ignificd five times 

sions and having a cvhitish, pale color as compared with the lemaming poi- 
tions of the stomach and duodenum Pathologically this tumor consists 
of a massive hjpertiophy of the ciicular musculatuie of the pylorus, the 
hjpeilrophied ciicular muscle measuiing fiom 3 to 7 mm m thickness up to 
ihiee months of age As a result of this tumor foimation the pyloiic canal 
becomes stenosed and greatly lengthened, constituting a mechanical intei fer- 

ence and obstiuction to the outlet 
X stomach The lesion has 

been obseived in a seven months' 
X '> Xf/ ' . \ feetus, and on a number of occa- 

rXX tbe still-born, and would, 

)S:~ . tbeiefoie, seem to be developmen- 
^ ’L \ thus justihmg the term “con- 

(' ^ ') ^ instances, the 

V' J? !r'y '/-v condition has been observed in 

\ \ A' ' ^ // twnns 

V’ . \ ~ ' , ft In addition to the pi lone hi per- 

X: - — ^ tiophi cxammation m some cases 

bas shown a definite hipeitrophi 

rt( 2 — Cro':': section of Pi lorus in CISC of h\pcrtro- of tllC inilSCUlatUrC of tllC StOlliacll 
pined p\ lone stenosis, mirnificd fit e timer it , - , 

and lower portion of the cesopha- 
gus Gastnc dilatation with atoni and gastritis deiclop eccondar} to the 
obs truction in the neglected cases In the ]> rcscncc of these pathological 
* Read iicfore the Western Stirgic il Aesocntion, October 14, 1926 
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findings a sinking clinical pictnie is piesented of Pvni 

vomiting aftei each meal u.. ^Milosive, projectile 


vomiting 
lesiilt of 


meal accompanied by isopenstalt.c waves A, , 
the obstruction and yomitiiw flie smnis “ 

meconium-Iike, consisting of bile and tibsent 


<lehyd.at.on alid acdos.s develop “d tterist cTd 
of weight These little patien/s shi.vel 'Ld Zlb^rrs "r 
am inelastic Palpation of the abdomen is usually negative I„c, 
of tonic 01 clonic spasm of the abdominal musculature is absent 



Fir 3 — Rammsicdl Optralioti Illustration a showing longitudinal 
incision through the p> lone tumor mass The hypertrophied circular 
muscles hive been dmded and spread showing the liberited mucosa 


V 

ease 
I hate 

been unable to palpate 
the tumor mass, and 
when It IS lecalled that 
the hvei of the normal 
infant occupies two-fifths 
of the abdominal cavitv, 
quite completely co\enng 
the stomach, we can read- 
il)^ understand why the 
tumor IS not felt Ihis 
in spite of the common 
statement to the con- 
tiaiy, lecalling the time 
when the chronically 
inflamed appendix was 
lepoited as being fre- 
quently palpated Even 
with the abdomen open 
the pyloric tumor is onlj 


of the pyloric CTnal below Illustration b Omental flap sutured over „„io„i-,io Ui, linnhinir tllP 
the Rammstedt incision to prevent objcctional adhesions to the liver paipauic u) iiuui mg 
or other nearby structures yp yy Jgj. llVCl 

The Rontgen-ia}' examination has not been found helpful noi necessaiy, 
the clinical picture being so clear and reliable In fact, the Rontgen-ray 
study may be misleading m that the metallic, opaque substance used may pass 
quite readily through a pylorus which obstiucts the passage of food 

The condition occuis most fi equently m the male, there being only two 
female infants m the senes of 48 cases The majoiity were seemingiv 
1101 mal, well-developed infants at bath and weie breast-fed, the symptoins 
beginning at the end of the second week and becoming alaiming about t le 
third week Cases weie lefeired to the pfediatncian most frequently abou 
the fourth or fifth week Usually a week is spent under pccdiatnc manage- 
ment, aftei which time, with continuance of symptoms, weight loss or no gam, 
the child IS prepaied for operation 

These cases are never so emergent as to require ^ a„d 

Adequate pie-opeiative preparation is absolutely essentia - 

the moie advanced and neglected the case the moie nnporta 
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need of this pieparation At least fiom tnehe to t\vent)-{our houis is well 
spent in o^ercomlng the deh}dration and acidosis Gastiic lavage should be 
done, continuance of feeding efforts, and, most impoUant, water should be 
gnen undei the skin and per lectum Intraperitoneal injection has been tried, 
and while no ill effects followed, I consider the intiaperitoneal leaction, as 
evidenced b) turbid, flaky fluid, to be undcsiiable 

Theie is no field of suigical endearoi in which intimate coopeiation 
between the phjsician and the surgeon is moie impeiative than in the suigeiy 
of infancy The success 
achieved in this series of 
cases has been in a laige 
mcasuic due to the shar- 
ing of the lesponsibil- 
lU foi the patient while 
in the ojieiating i o o m 
and to the skilful p i e- 
(I j) e 1 alive and jiost- 
ojicralivc caie h) the 
p.ediati ician 

Vai loiis types of 
ojiei ations have been 
piacliced m the suigical 
treatment of this condi- 
tion, including pyloio- 
plasty and pyloiectoiny, 
with lesulting piohibitive 

11101 tallt^ Devulsion of Tig 4 — Diagr-inulluslntingdiMsion of pj lone circuUr muscles, 
. I ll IS in cutting of a rmg, ieaMDg the muscles \ ithout origin or insertion 

the p} lorUS bv the in- The circular muscles retract and undergo disuse atroph> with perma- 
, /■ ~^ 1 , nent disappearance of the p> lone tumor mass 

tioductioii of dilatois 

lliiougli a gastrotoni), wdiile not so dangeious, docs not, in the majoiity of 
cases, gne the desiied relief Gasti o-entei ostonu . both anteiior and pos- 
tciioi, while giving a satisfactoiy lesult in the successful cases, is technicalh 
exticinely difficult and attended hr loo high a mortaliU While the obstruc- 
tion IS oceicoine In the shoi L-cii cuiting, the pc lone tumoi mass remains 
intact and unchanged foi a numbci of reai*^, as obserxed In sub'tecjuent 
laparotomies, autopsies and In Ronlgen-ia\ examinations showing all of the 
haiium passing thiough the gastio-entciostomx 

The Ranimstcdt operation, in which a longitudinal intision is made 
throu"h the tumoi mass down to the mucosa with spreading has become 
the standard and safest pioccdurc Its icsvilts arc not alone succee^ftil but 
the opeiation is cuiatne '1 he longitudinal incision through the pilorus 
pioduces the tiansxcrse dnision ot the ciiculai muscle as in the ciittm^ of 
a ring and leaxcs the muscles without an origin o, insertion \s p remit 
the cncnlar muscle-' letract and undergo fli'iisc atrophy nnb lH.nn->Pcnt 
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wsS :L“s„.::,,x,rrr:e“n 

duodenal mucosa was accdentally opened m two a e, s ! \ 

the ptesencc of small b,le-sta.„ed bubbles A sn^ e sbtcrr el? ‘ 
closed (he openmg and the accident ni no wav anfcled tit t t 
the patient Forty-six of these patients wte m*s 

riie O))eiatioii is perfoimed thiough a short, high, upper right rectus 
01 peiimedial incision just long enough to permit of the deliverance of the 

pyloric tumor and so 
shoit as to prevent an> 
other evisceration In the 
ideally performed opera- 
tion not a single loop of 
bowel should protrude or 
even be seen at an)' time 
An incision an inch and a 
half long usually suffices, 
and two inches is the 
maximum length Un- 
necessary evisceration is 
time-consuming, invohes 
exposure and as a result 
of the manipulation neces- 
sary for reduction inflicts a type of shock illy borne by infants The pyloric 
tiimoi IS deliveied into the wound, and a longitudinal incision is made through 
an avasculai region down to and exposing the pearly white mucosa, which 
IS well liberated by spreading the margins of the wound with a curved 
Caimault hsemostat Scrupulous attention is paid to hsemostasis and all 
bleedeis are sutuied A fiee portion of the omentum is sutured to the 
uppei margin of the region to prevent adhesions of this area to the liver 
01 Other structures, such an occmience having produced post-operative 
obstiuction with death The pyloius is returned to the peritoneal cavity 
and the wound closed in layeis 

The opeiation (Figs 3, 4 5) should be rapidly and delicately per- 

formed with minimal traumatization The shortest time from skm incision 
to skin closure was tea minutes, and the second half of the senes average 
fiom twelve to fourteen minutes The following factors as employe ' 
seemingly of minor importance aie, m my opinion, major considerations an 
essential m achieving the highest degiee of success The operating r 
should be waim and free from diafts In this series t e 
tempeiatuie has been maintained at 80'' F and higher “ ^ 

emaciated infants weighed less than at birth, the ° J , the excep- 

as fotn and a half pounds The child*, 'extremities and body, with the excep 
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emaciated infants, thorough support of the wound is necessary 
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lion of the opera.lue field, aie bandaged in cotton batting and surrounded bv 
hot water bottles A tiained suigical team is indispensable to smooth and 
lapid work Ether, administered b\ a skilful anesthetist familiar with the 
requirements of pediatiic surgeiy, has been the anesthetic of choice, and has 
been employed except in two cases which weie done under local anesthesia 
Under local anesthesia the straining of the infant forces loops of bowel 
through the wound thus producing the shock factors and time loss lefeired 
to above The surgical team are sciubbed before the anesthetic is com- 
menced. and the fiist min- 
ute m w h 1 c h suigical 
auccsthesia and complete 
relaxation ai e obtained the 
operation is started In 
other woids, the surgeon 
waits for the patient, and 
not the patient for the 
surgeon It is my opinion 
that opeiations pei formed 
under general anesthesia 
aie too fiequently begun 
be foie the patient is piop- 
erly relaxed The stimu- 
lation of the too eaily 
incision results in a greater 
quantity of ether being 
icquiied and is followed 
by stiainmg, vaiying de- 

. Tic sb — Briidcd silk sta> sutures impregnated vnth wax tied 

gl CeS Ot evisceration, oxer buttons Due to the impaired healing qualities of these 
, , , emaciated infants thorough support of the wound is necessart 

which lequire manipula- 
tion and packing, all of which icsult in tiauma. which is shock producing, and 
may lesult in the de\elopment of post-operative adhesions All abdominal 
packs and sponges aie wiung out of normal saline, maintained at 110° F 
b} thermometer leading in the solution, thus a^oldmg the shock produced 
In cithei too hot 01 too cold tempeiatuies and likewise pie\enting injur} to 
the peiitoneum which lesults in the formation of adhesions 

Infants do not withstand the loss of blood e\en in small amounts 
llcmoiihage in these little ones is s}non\mous wuth shock Stiict attention 
IS p.nd to hieinostasis 

On completion of the operation the child is wiajipcd in waim blankets and 
ictmned to its cub, which has been wanned with hot water bottles, the 
teinpeiatuie of the watci being 110° F , as ascertained In thermometer read- 
ing Feedings are begun in thicc to four hours after the operation Xo 
tiansfusions weie done m this senes of cases The piediatncnm has directed 
luaciicalK all 01 the post-opeiatnc caie except the care of the wound A 

71 




ARTHUR C STRACHAUER 


specially trained and expeiieiiced paediatric nurse is 
opeiative and convalescent peiiod 


valuable during the post- 


Louis W Sauer, in the Auhrocs of Padi mixes, March, 1924, leviews 761 
cases in which the Rammstedt operation was performed with gr operative 
deaths, 01 a mortality of 12 pei cent 

The following opeiative lesults aie quoted fiom an aiticle by W F 
Fowlei, Annals of Surglry, Decembei, 1925 “Poynton and Higgins 
lepoit 20 cases tieated dm mg 1920 and 1921 with an opeiative moitality of 
just under 45 pci cent The suigical mortality for the 35 patients treated 
cluiing 1922 and 1923, howevei, wa^ less than 15 per cent The impiove- 
ment was due to eailier opeiations Mixter leports 195 operations during 
the past ten yeais with a mortality of 9 5 pei cent Strauss, in 1920, reported 
103 opeiations with thiee deaths Palmei, in 1922, reported 39 operations 
with two deaths Portei, in 1919, reported 22 operations with two deaths 
ITiIl, 111 1920, lepoitei 22 opeiations with one death” 

Rodda, in a review of the subject, lepoited 12 cases treated medically 
with a 11101 lalily of 36 pei cent as compared with 17 cases tieated surgically 
with a 5 8 per cent mortality 

111 my senes of 48 cases theie was one death, 01 a moitality of 2 per cent 
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DUODENAL DIVERTICULITIS 

SECOND REPORT 

By Neil John jNLvclean, M D , M R C S (Eng ) 

or H iNMPro, Canada 

SUBGFON «^^^^lEG CFNEnVI- IIOSIlTAr, VSSOCIATI I HOI FSSOH SUHGEni , MEDIC U DFPUiTMEiNT, 

UNIMUSm OF MVMTOnA. 

My REA.SONS foi again calling attention to the subject of duodenal dii'Citi- 
culitis aie 

I Furthei expeiience shows that the condition though laie occuis moie 
fiequently than was at hist supposed 

II Theie aie no chaiacteristic symptoms fiom which a diagnosis can be 
made clinically 

III No technic for the removal of a divei ticulum imbedded in the head 
of the panel eas or in the retiopeiitoneal space is described in text-books 
on opeiative suiger)^ 

I OccuDcnce — Since discussing the subject of duodenal diverticulitis at 
the meeting of this Association in 1922, J C B Giant, Piofessor of Anat- 
omy in the Medical Depaitment of the Umveisity of Manitoba injected with 
paraffin the duodeni of all cadavers brought to the dissecting loom With 
surprising regularity he found diverticula piesent in two out of every twelve 
specimens examined In thiee yeais thiity-seven bodies weie examined and 
m SIX, diverticula of the duodenum were piesent, an average of 16 2 pei cent 
Baldwin in a series of 105 neciopsies found 14, 01 13 3 pei cent 

It would appear from the foiegoing statistics that in the loutine lontgeno- 
logical examination of the gastro-mtestmal tiact that a laige peicentage of 
diverticula are not visualized or aie missed by the rontgenologist Case’s 
statistics show that direrticula of the duodenum are demonstiated m i 2 per 
cent of all barium meal examinations J C McMillan, radiologist to the 
Winnipeg General Hospital, found 10 in 653, or i 5 m eveiy bundled cases 
This wide discrepancy between the anatomical and X-iay statistics must be 
emphasized In spite of the modern improvements m X-iay technic, it is 
only 10 per cent efficient in the diagnosis of this veiy impoitant lesion of 
the nppei abdomen 

II Diagnosis — There aic no s}mploms chciiactenstic of the condition 
from which a diagnosis can be made clinically The symptoms simulate those 
of gastiic, as well as exti agastric lesions causing gastric symptoms It is 
another condition enteiing into the problem of the "chionic abdomen” 

The diagnosis is made by keeping the condition m mind, by a process of 
elimination and by the aid of the X-iay The ratio of diverticulitis to diverti- 
culosis must be considered It has been estimated at 2 m 10, I believe it is 
higher foi cases demonstrated by the X-ray It is not enough that a pouch 

* Read before the Western Surgical Association, October 14, 1926 
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holding haiium is demonstialed, the lontgenologist should go further and 
determine if possible to which part of the duodenum the diveiticulum is 
attached The operating surgeon will find that having this exact knowledge 
hefoiehand he may yet have the gieatest difficulty in locating the pouch, when 
nnbedded m the panel eas oi placed posterioi to it Stereo-rontgenograins will 
aid m determining the relationship of the diverticulum to other structures 
With the abdomen opened the presence of peiidiverticuhtis will confirm 
o. make llic d.agnos.s, ami ,s a gu.de to local, zation o£ the lesion Pen- 



'""7"” four cases operated on 

cl.vert.cul...s was Irowe- Penduoderohs - 

,30th we.e.et.oper,to.teal ,,„e to 

outslalichiig feaW‘0 “ ^ ,,,e ,,resci,ce of 

d.ve.t.cul«m m X’llted to s.xte» cases " aM^ 

My expel lence has ^ X-uiy ” , .i,p sYmptoni^ 

„ ,„l\uclr,u was — fo«. cases of d-ve-hc^- ^^rsU^- 
„0S,s made X abdoimnal les.ons Eg „ 

i^eing elfin ely 3.ccon . (i e , no other c pour cases had 

piesumably due to „tly severe to advise ^ ^eie entire!) 

Sdl>efomrd)>.t^" “5>“7o.rtoo TSttly to ah-c 

:7vS' ofTen symptoms The other was 
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to lepoit on the end lesult, though the patient is making a favoiable 
convalescence 

III Opoafive Tcchmc — i Diveiticiila on the aiitenoi peiitoneahzed 
sui face of the duodenum 

2 Diverticula imbedded in the paiicieas 

3 Diverticula behind the panel eas, oi m the letiopeiitoneal space 
Diveiticula on the anteiioi, peiitoneahzed surface of the duodenum offer 

no suigical pioblems They are coveied with pentoneum and their lemoval 


IS simple If peduncu- 
lated they may be ligated 
at the base, the stump 
caibohzed and b u i i e d 
with a puise-stimg su- 
ture It IS well to anchoi 
a coinei of the gieat 
omentum o^el the place 
for gi eater secuiit} If 
sessile 01 wide at the 
base, excision oi simple 
mveision with Leinbeit 
sutures placed so that the 
suture line is tiansveise 
to the long axis of the 



duodenum will suffice 
A diverticulum iin- 


Fig 


2 — Mobilization of third part of the duodenum and removal of 
diverticulum attached to fourth part 


bedded m the head of the panel eas or behind it m the retropeiitoneal tissue 
presents much greater difficulties The ladiologist may tell us fiom which 
part of the duodenum it originates, but cannot tell us whethei oi not it is 
imbedded in pancreatic tissue In my first case I got the clue from the 
pancreas being greatly thickened and indurated The method of lemoval is 
shown 111 Fig I, and is desciibed m my former aiticle, Sing , Gynec and 
Obsf , July, 1903 

A diverticulum behind the pancreas in the reti opei itoneal cellulai tissue 
will require mobilization of the duodenum and head of the panel eas for its 
removal If attached to the fiist or second paits, mobilization after dividing 
the parietal peritoneum along the light bolder of the duodenum, reestablish- 
ing the embiyological condition before lotation had taken place, will expose 
the posterior surface of the duodenum and head of the panel eas This 
method of mobilization of the duodenum is used m other operations such as 
the Phmny operation of pyloroplasty and in duodeno-choledochotomy 

Diverticula attached to the third and fourth part of the duodenum and 
behind the panel eas may be lemoved by a method which I used and which I 
have not seen described The transveise colon with its mesocolon and great 
omentum aie turned upwards, exposing that pait of the duodenum (third 
pait) below the attachment of the transveise mesocolon The posterior 
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he.e .ecordeci, the d,vert,cul„m was w,th Z a ffi. ft* f ^ 

111 lire cellular tissue behtnel tlie pancreas ^ 

While there is no question about the inadvisalnlrtv i 
irentonea, operation, leinova, of a dive.t.cuhiin LltrSr;:;:::; 

cellular space with tissue 
so vulnerable to the 
slightest infection calls 
foi at least a temporal y 
I drain 

Case I ~W W F , 
female, age fort} -four, Oc 
toiler 15, 1925 

Pnmaiy Complawl—i 
Stomach troublc—t w e n 1 1 
years 2 Gaseous cructa 
tations -? Nausea and 
vomiting 4 Loss of weiglit 
-—thirty-five pounds in tueive 
months 

Pi evwus H IS 1 01 V — i 
Infectious fevers in child 
hood 2 Operation, 1923 
Appendectomy and salpm 
gectomy 

Present Illness — Began 
twenty years ago with attacks^ 
of nausea and vomiting, last- 
ing about one week These 
spells would recur tuo or 
three times a j e a r No 
change occurred until about 



Tig 3 ■ 


-Di\ erticulum attached to first part o£ duodenum associated 
mth pyloric obstruction 


April, 1925, when she had a particularly prolonged spell and since then the attacks hate 
been very frequent Attacks usuallv came on at night, which were part!} relieved bt 
taking soda and vomiting No abdominal pain at any time The first attack occurred 
at eighteen years of age Vomitus was “ coffee ground ” in appearance Stool was 
black No dark vomitus or melena since Lately has been vomiting large quantities, as 
much as two quarts During first few years attacks associated with some diarrhcea 
Appetite fairly good Belches a great deal of gas between attacks Has lost 
thirty-five pounds in -weight during past trvclvc months Stomach is upset vhen she 
becomes excited This has led to a diagnosis of nervous dyspepsia No unnar} sjmp 
toms No pulmonary or cardiac svmptoms Menses normal and regular No pregnancies 
E\aimnatwn — No apparent oral or nasopharyngeal sepsis No enlarged supra 
clavicular glands Abdomen Fulness in epigastrium No tenderness Supra pu 
No mass Pelvic Negative Rectal Negative Heat t and lungs 'Ragntive use 
74 Blood-pi cssuic 120/86 GasUic Analysts Free HCI, 68, total, 118 Unn 
1032, clear ambre acid Sugar and albumin negative Micro, negatne -r 
stomach is very large, possibly three times its normal size The p) orus is c 
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the first pait of the duodenum is pooily filled There is a gastric residue at the end 
of twenty-four hours This would indicate a pyloric obstruction, possibly due to ulcer 
A diverticulum is seen attached to the first part of the duodenum (Fig 3 ) 

Opciation, Octobct 26, 1925— Posterior gastro-entei ostomy 2 Invagination and 

purse-stringing duodenal diverticulum 

j^otcs — Stomach was very (arge Gall-bladdei was negative There was a duodenal 
pouch, size of a walnut, on the anterior surface of the duodenum immediately beyond 
pyloric ring There was some thickening and induration of the duodenum at the base of 
the diverticulum Pylorus 
was thickened No ulcer 
could be demonstrated 

Case II — Diverticulum 
imbedded in head of pan- 
creas History and operation 
fully described in Suigoy, 

Gyncc and Obsf , July, 1923 
Case III — M M , male, 
age thirty-seven, occupation 
farmer, January 26, 1925 
Family Histoi y — Father 
died aged sixty-four (par- 
alysis), mother living and 
one sister 

Maittal Ilistoiy — Mar- 
riage age twentv-three — six 
children living and healthy 
Previous Diseases and 
Injiu ICS — Pneumonia, grippe, 
tonsillitis 

Chief Complaints — 1 
Stomach trouble 2 Pam in 
epigastrium, referred through 
to back 3 Constipation 4 
Loss of weight 

Genet al Desci iption of 
Patient — Rather undernour- 
ished 

Clinical Hisloty — About 

,1, „ 1 t Fig 4 — Diverticulum of duodenum attached to fourth part 

three years ago he began to 

have pains in the epigastrium, but these did not trouble him much for a year They 
hate gradually been getting worse and lately have been so severe that he has been unable 
to do his work properly The pain comes on about five minutes after eating and is 
referred through to the back Not up to the right shoulder Lately it has been so bad 
that he has been unable to sleep at night Years ago he vomited occasionally but has not 
lately When hungry he gets dizzy and W'eak and can hardly see anyone Is constipated 
and always has to take medicine for the bowels No other complaints 

Patient states that he is often afraid to eat even when hungry on account of pam 
m the stomach five or ten minutes after eating For the last year he has not been able 
to work hard because the pam is severe then He feels dull and drowsy and finds it 
very difficult to get up in the morning as he feels tired and aches all over 

Physical Tonsils small but ragged Infection~no pus could be expressed 

Tenderness over duodenum Slightly tender over appendix 

U? m a/ V5I5— January 27, 1021, albumin, sugar negative January 30, 1016 albumin 
faint trace, sugar negative 
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Tcvl jVca/— Total acidity 42, HCl 12, combined HCl 30 Food remnants not free 
until one and a half hours 

X-i ay Repo) f — Stomach and duodenum negative Duodenal diverticulum shown 
X-iav Repot t and Exannnation of Stomach — Fluoroscopic examination shoved no 
six-hour retention in the stomach, though there was some barium which appeared to be 
cither in the duodenal cap or in a diverticulum, the rest of the small bowel was emptj 
The appendix was plainly visible and appeared long and rather evenly filled On exami- 
nation the stomach outline appeared regular, peristalsis normal, and showed no filling 

^ defect Stomach negative 

' ‘ The duodenal cap was also 

f seen to fill to the right of 

I ' and to be separate from the 

‘ barium previously noted As 

the cap emptied, the course 

I ' of the duodenum could be 

. tiaced and the ascending 

portion was seen to be more 
to the right than usual and 
to ascend higher than nor- 
mal and just after this 
turned to the left the barium 
w as seen to flow into a 
diverticulum, which hung 
downward and to the right 
This diverticulum could be 
about half emptied by pres- 
sure It appeared to be one 
inch and a half m length 
and to have a wide base 

(Fig 4) 

The plate taken twenty 
four hours later showed the 
diverticulum about half filled 
with an air bubble filling m 
the fundus (Fig 5 ) 

, A forty-eight-hour plate 

showed the diverticulum 
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view (Fig 2 ) It was found buried in the cellular tissue behind the head of the pan- 
creas and attached to the fourth pait of the duodenum When entnely freed a clamp 
was applied near its base A purse-string was run about the base and a ligature placed 
a quarter of an inch below the clamp The diverticulum (Fig 6) was removed by 
cutting between damp and ligature The stump was carbohzed and inverted into the 
duodenum and the purse-string tied The duodenum was allowed to fall back into its 
normal place A drainage tube was inserted down to the lower border of the duodenum 
to dram the opened cellular space The tube was passed outward through a small hole 
in the transverse mesocolon and brought to the surface through a separate stab wound 
m the abdominal wall The transverse colon was returned into the alxlomen in its 
normal position The appendix which showed slight 
pathology was removed and the abdomen closed 

Comments — The adhesions between the right half 
of the transverse colon and mesocolon and duodenum 
pointed conclusively to an inflammatory lesion in this 
region and could only be explained by the presence of 
the diverticulum, no other pathology lieing demonstrated 
A large part of the credit for the successful ter- 
mination of this case is due to Dr R B McQuay, of 
Portage la Prairie, who made the 'X-vay examination ^ 

He definitely showed that the barium was diverted into 
a pocket from the fourth part of the duodenum With- 
out this exact knowledge, I am sure I could not have 
found the duerticulum and the case would have gone 
on record as many others have done, “ divei ticulum 

shown by X-ray but not found at operation” This 6 -D.verUculum 2K by 3M cm 
exact X-ray localization is not often done and may not always be possible, but it is 
essential if the operation is to proceed in an intelligent way for the remoral of a diver- 
ticulum from the post-peritoneal or post-pancreatic space 
Case IV — A T , female, October 6, 1926 

Pnmaty Complaints ~i A boring pain m epigastrium, slightly to the right of mid- 
line (two years) 2 Great distention with gas and much belching (three years) 

3 Constipation and passing of mucus (two years) a Headaches with vomiting 
5 Loss of weight— forty-five pounds m three years , one hundred and thirty-five pounds 
to ninety pounds 

Family Histoiy — Negative No tumors, tuberculosis or nervous diseases 
Pieinaus Htsfoi y —Always healthy till 1918, when she had fibroids lemoved and 
appendectomy Womb not removed No children Had pleurisy m 1915 It was tapped 
and a quart of fluid removed She seemed to recover perfectly Tonsillectomy ten 
years ago 


Picsent Illness — Three years ago began to have headache and lomitmg Right side 
of head and down back of the neck She alwa3s has to have the back of her neck 
rubbed and also between the shoulders Has “ neuritis ” m arms and hands This seems 
to come from the back Headaches are not so frequent now as formerly Has an 
“ awful taste ” in her mouth and feels as if there was poison in her system Food does 
not relieve, but now if she goes a long time, four or five hours, she gets a gnawing 
pain, which is easier after eating She does not eat well when she has the distress She 
has been eating better lately, at times, but loses her appetite and feels miserable again 
The aches and pain m the right epgastnum and right hypochondnum go through 
to the back, lower dorsal and under right shoulder The ache would go up the right 
s,de of the neck and “ come out of the right ear ” She said the glands m right side of 
the neck would be tender to touch 
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In 1924, she went to bed for 

not improve Went through two chmcs and was' ten"' T treatment, bnt did 

In 1925, she felt the cold so much she , 1 1 i sanatorium 

and sweats a great deal Her hands and feet^swdl aT' f ^ =Pells 

winter, then went to Tennessee for several months T 

nnnne. months Stayed at Vancouver on her wav home . 7 ' a for the 

i>iaddcr with a Rafims tube Has taken belladonna t . d 7 T 

Tc„„on,css « M,,o-R„bso„, po,„. pros.. Vc^aut'^rtolroVS: 

through to back, about twelfth 
nb, or just below it in costo 
vertebral angle P V , nega- 
tne P Rj hemorrhoids 
otherwise negative 

X-tav Rcpoil — During 
and immediately following in 
gestion of opaque meal The 
stomach is orthotonic, regular 
in outline and freely movable 
The duodenal cap is normal 
Five-hour evamination 
The stomach is empty and 
there is a blob of barium 
opposite the body of the third 
lumbar vertebra 1 his was at 
first thought to be some of 
the opaque mixture retained 
in the crater of an ulcer 
Twenty-four-hour exami 
nation At this time there is 
some of the barium in this 
sack 

Forty-eigbt-hour exami- 
nation The meal is through 
out the large bowel The sack 
IS apparently empty The 

Fig 7 — Dnerticulmn of third part of the duodenum colon has a spastlC Stringy 

Five-hour plate 

appearance 

Sumviaiy — The sack which was seen at the previous examinations and thought to 
be crater of an ulcer, but on further study are now inclined to think it is a diverticulum 
of the third portion of the duodenum 

Opoation — High right paramedian incision October 7, 1926, exploration of the 
stomach ncgativ'’e Gall-bladder normal (No stones, adhesions or thickening ) Kidnej 
and spleen negative to palpitation The duodenum was covered with an inflammaforv 
veil, but no sign of ulcer and apparently not dilated The great omentum was adherent 
to the incision of former operation in the lower abdomen 

Transverse colon and mesocolon were not adherent to the posterior parieta pen 

tonetim as was noted m Case III , . 

The duodenum was mobilized by dividing the parietal peritoneum along 1 o 
border where it with the head of the pancreas could be turned to left, 
the posterior surface The diverticulum was wtth difficulty located 
tissue attached to the third part (transverse pait) of the duodenum Af ^ 
carbolization of the stump it was inverted ado the lumen of the duoden 
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purse-string of No o chromic catgut A drainage tube was inserted down to the retro- 
peritoneal space and brought out through a stab wound in the right flank and the 
incision closed 

Convalescence uneventful 
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DIVERTICULITIS OF THE SIGMOID* 

By Willard D Haines, M D 

OF Cincinnati, Ohio 

I nOM T.H m PAUTMrsT OF SOnoEHr OF T„F UM, EBSIT. OF CINCINN 

J IIERI: are four plates in the intestinal tract where the onward flow of 
con e„.3 .3 ncnally .ela.dcd, the pyIor„3, .ho-ccal junchon, .gn,:,™:.; 
anus Ihese legions aie more freely supplied with the annodal tissue of 
leth than other poitions of the tiact and are subject to the natural laws 
of the influence on motility and secretion resident in this tissue 

It IS rationally claimed by clinicians of wide experience and mature 
judgment that 90 per cent of all diseases of the gastro-intestmal tract occur 
m one or the othei of these locations 

Pathological lesions involving the pyloric, ilio-ccccal and anal regions have 
long engaged the attention of physicians , their symptoms and management 
aie now well m hand, but study of disease of the sigmoid, until quite recently, 
has been singulaily neglected 

Although lefeience was made b,v Virchow in the middle of the nineteenth 
cenliny to a pathological condition which we now believe to have been 
diverticulitis of the sigmoid, neaily fifty yeais elapsed befoie Giassei recog- 
m/ed and desciibed this disease as a clinical entity 

Almost another decade passed, 1907, before the subject was taken up 
by ^V J Mayo, thoroughly studied and piesented to the piofession, since 
which time theie has accumulated an extensive and increasing literature on 
diverticulitis Many theoiies pertaining to causative factois in the production 
of diverticula of the sigmoid have been piesented, the condition being com- 
monly'’ attiibuted to constipation and ovei distention of' the sigmoid by 
inci eased mteinal pressuie from fecal contents and gas Such causes are 
inadequate in the absence of some inheient defect in the bowel wall, if this 
weie not so diveiticula would be far moie pievalent Arrest in the develop- 
ment of the musculai coat has been suggested as a cause and is leasonably 
acceptable as one of the preiequisites to constipation and overdistention 
In the sigmoid of the embivo the longitudinal muscular fibres spread 
lateially m the bowel wall to within a shoit distance of the mesenteric 
boidei, the lest of the muscular coat is composed ot circulai fibres In tie 
aiea coveted by circulai fibres there aie a number of little sacculations wuci 
noimally disappear, along with the recessus mtersigmoideus m the deve op- 
mental changes, persistence of these little sacculations, peihaps ’ 
the pnmaiy step .n the passage of the mucous pouch 
coat of the sigmcd Spasm m the bowel wall w.th its 
mflucnce on the fecal stieam, blood and lymph supply is also an mipo . 

factoi m the mecha nics of diverticula 

Readlief^ the Western Surgical A^ciationTo^^^ ^ 4 . 1926 
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By analogy one must conclude that spasm plays an impoitant role m 
pathological piocesses enconnteied m the sigmoid The diveiticulie appeal 
as a senes of hillocks on the seious sin face of the bowel which may be 
mistaken for appendices epiploicffi 

Diveiticulie of the sigmoid vaiy m size and niimbei, they aie usually 
small, about the size of a 32 cabbie missile and few in number, thiee to 
SIX 01 eight 

Pouches as laige as a hulled walnut with a sessile base have been 
described The smaller ones aie pedunculated and some of them contain 
fecahths of such density as to lesemble a foieign body, those which aie 
empty may, by piessure. be made to disappeai into the lumen of the bowel 

In some specimens examined post-moitem the heinia-like piotiusions of 
the mucosa weie most numerous neai the place of entiance of the blood 
supply to the bowel, thus in a measuie, confiimmg the law of Haiiison lela- 
tive to intestinal hernia, via that they aie pi one to follow the course of 
the blood-vessels 

Fioin the area of foetal sacculations the diveiticula spiead lateialW into 
the field coveied by longitudinal fibies, in some instances involving almost tlic 
entire ciicumference of the sigmoid, diminishing in size and niimliei as 
the distance inci eased fiom the mesenteiic attachment 

The lumen of the sigmoid m non-ulceiative subjects was markedly 
inci eased, the wall was very thin in the intervening spaces between the 
diverticulce and the muscular fibres were attenuated by mechanical piessure 
and disuse or perhaps from congenital malformation 

In one specimen the muscular tract appeared to be well developed, the 
fibres constricting the neck of a diverticulum so tightly as to cause separation 
of the mucous pouch from its pedicle This mucous sac, partly filled with a 
thin fluid, was between the muscular and serous coats, completely detached 
from its pedicle and surrounded by partly organized plastic exudate 

The process was evidently of recent origin and would no doubt have 
perforated had the patient lived, it was found m a subject dead of acci- 
dental drowning 

In chronic cases wherein the diverticulse are complicated by infection, 
ulceration and perisigmoiditis, the lumen of the sigmoid is gieatly diminished, 
amounting in some instances to angulation, deformity and comjdete obstruc- 
tion The devitalizing influence of internal pressure from spasm, fecal con- 
tents, glandular secretions and cedema favor germ invasion, necrosis and 
perforation of a diverticulum into a neighboring viscus, the peritoneal sac 01 
the lumen of the sigmoid 

Perforation into the bowel is the most favorable, perhaps the most 
frequent result in this local neciotic process, which in such cases continues 
as an ulcer of the mucosa at the site,of perforation Adhesions between the 
sigmoid and another loop of bowel of the urinary bladder may lead to per- 
foration into either viscus 

Accompanying divei ticuhtis there is usually a localized peritonitis with the 

85 



WILLARD D HAINES 

foin|ation cf a piotcttiiig plasd,. exudate which may and .t, 

cZ,r;° Acute !!Z 

Ihe bymptoms so closely tesemble those of acute appendicitis tl«t ti,. 
c isease has been called left-sided apiieiidicitis This is true not alone of tlie 

folio P«s. gangrene and perforation may rapidl, 

follow the onset of symptoms and complete the analogy ^ 

Musculai rigid, ty of the lower abdominal wall, pam in the region of 
the umbilicus ladiating into the pelvis oi left lumbar region, with frequencj 
a ^anable increase m temperature and pulse rate are the usual findings in 
acute diveiticuhtis Nausea and lomiting sometimes accompany the symp- 
toms and maiked lelief of short duration usually follow a free bowel 
mocement 

Peiforation may occui m a piimar} attack and this should be kept in 
mind while operating foi acute perforation 

1 he upper end of the sigmoid has a aci) shoit inesenteiy and is covered 
by jie, itoneum only on the anteiior and lateial aspects in 90 per cent of the 
cases, this anatomical airangement favors peiforation outwardly, the pus 
and f<eces hui rowing between the bowel and the ilium downwaid into the 
pelvis 1 he following lecoid of a patient seen many yeais ago by the writer 
illustiates some of the clinical ieatuies of acute diverticulitis with perforation 

TIic patient, a woman, aged tliirtv, had been ill for tw’o w'eeks Her chief complaint 
had been of severe pain in tlie lower abdomen, as she w'as pregnant and nearing term, 
tlie p<im was mistaken for labor pains The attack was accompanied by fever, her 
temperature at one tune reaching 103° F She w'as obstinately constipated, her feet and 
legs w’cre sw'ollcn and the urine contained albumin and casts Ten dai's after the 
beginning of her illness labor was induced and she was delivered of a dead foetus 
Four da}S after delivery, when the w'riter first saw' the patient, there was a large 
boggy mass opposite the left iliac spine and a fluctuating mass in the region of the 
left kidiicj' Vaginal examination revealed a tumor m the region of the left broa 
ligament to wduch fluctuation w'as imparted by tapping on the abdominal wall near tic 
ilium The diagnosis w'as, cellulitis of the left broad ligament with abscess formation 
An incision just w'lthin the ihum released a large quantity of dark, 
material w’lth a strong fecal odor another incision in the lumbar region was ° 
by similar results A drainage tube w'as inserted into either opening and 
condition, which had been bad prior to operation improved rapidly The fecal tis u 
the lumbar region closed m tw'o w'ceks, the other opening discharged for se mo 
finally closed without further operation The patient recovered, la mar e 
from her constipation and was in good health one year later Tii 
the date of 1909, a time when surgeons w'cre not thinking m 0 P 

citis, and although the diagnosis was wrong, fortunately for the patie , 
and no more was done to relieve existing conditions 

The diagnosis of acute diveiticuhtis is now fairly accurate in 
of increased clinical experience and the signal assistance w'hich has 

rendered by X-ray studres rn the last ten or twelve Ore pnmar) 

One soon learns that attempts at closrng these perforatior c 
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opeiation aie tutile, the bowel wall is oeclematous, the sutiiies yield and the 
tissues fail to heal Theie is, howevei, a favoiable tendency to spontaneous 
closui e after diainage, which may he hastened by diiect exposuie to the 
sun’s ra} s and the use of bismuth paste 

In the chionic foim of the disease, the patient gives a histoiy of having 
had lepeated attacks which were followed by headache, nausea, loss of appe- 
tite, joint iinohement and othei symptoms of faulty elimination 

A tumor may be felt m the legion of the sigmoid These patients are 
usually constipated but may have tioublesome attacks of diaiihoea which will 
be benefited by repeated, round doses of castor oil 

The dift’eiential diagnosis should include special lefeience to lues, tuber- 
culosis and malignancy 

The sigmoidoscope m our hands has added nothing to the certainty of 
diagnosis in the acute foim of the disease owing to the pain occasioned by 
its use. It mai , hon ei ei , be very serviceable in the chronic cases wherein the 
lumen of the sigmoid is not distoited A correctly interpieted lontgenogiam 
IS the best aid to diagnosis 

Objectives in the management of chionic diverticulitis include lemoval 
of focal infection, relief of constipation, legulation of diet, lest m bed, and 
the use of drugs as indicated Such tieatment will benefit many of these 
patients, but if a tuinoi be piesent the unhappy thought comes to mind of 
the possibility of malignancy, either co-existing oi developing later m the 
maigin of an ulcei and of temporizing until the favorable time for removal 
will have passed Blood in the stool speaks foi ulcer, but does not indicate 
the character, whether malignant or benign 

If we will remember the clinical dicta, that an mflammatoiy disease is 
wavy in its course, that the sjmptoms come and go, that cancer is a con- 
tinuous destiuctive process, it will assist m making the diagnosis Resection 
of the sigmoid with end-to-end anastomosis is the ideal treatment foi 
diverticulitis and the tendency at present as indicated in the hteratuie 
is to stiive foi this ideal Operative mortality is too gieat m unselected 
patients to wairant this practice Resection in selected patients is a compaia- 
tively safe proceduie, but in debilitated or aged patients the moitality is high, 
the} are pi one to develop pulmonaiy complications, infections, peiicaiditis 
01 joint iinolvement after operation 

We have found that by giving the patient opium for two oi thiee days 
piioi to, and an intiavenous saline injection at the time of opeiation, lessens 
the opeiative iisk of resection In patients lequning opeiation, lesults will 
be infinitely better if operation is done m two or thiee stages A prehminaiy 
colostomy with sufficient interval to permit of subsidence of the accompany- 
ing inflammatory changes before attempting resection and reestablishing 
continuity of the bowel, will be followed by less operative mortality and 
bettei end results than those following complete primary operation 

JMikuhcz technic as modified by C H Mayo is the simplest and most 
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satisfactoiy method of dealing with tumor, contracted lumen and obstruction 
of the sigmoid 

At the Cincinnati General Hospital there was but one patient admitted 
suffeiing of diveiticulitis with peif oration in the year 1925 From 1915 
to 1925, there were two patients who died of some other disease wherein 
diveiticulm of the sigmoid weie found at autopsy The admissions to this 
institution numbei 10,000 patients annually, of which approximately 20 per 
cent aie lefeired to the suigical service 

Thei c were 20 cai cinomata recorded in the list of diseases of the sigmoid 
during the same peiiod 

At anothei hospital with which the writer is connected there was one 
patient with diveiticulitis and peiforation and one with diverticulitis and 
adhesions admitted in the past five years Fieciuent consideration of patho- 
logical lesions which aie infrequently encounteied with free interchange of 
ideas tends to cieate aleitness m the lecogmtion of such conditions and 
pieveiition of eirors in the diagnosis and treatment 
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THE MORTALITY IN APPENDICITIS' 

By Astley P C Ashhurst, MD 

or PniLADniiPniA, Pa 

Cases of appendicitis not lequiiing diainage aie of veiy little statistical 
inteiest, as neail} all such patients lecovei , not one in my own hands has 
died But I ^^ant to put on lecoid my statistics of complicated cases of 
appendicitis, though I have compai ativel} few to leport Theie are two 
leasons wh} I have so few of such cases The hist leasoii is that foi the 
past ten yeais I have not done myself veiy many emeigency opeiations for 
appendicitis, I have two good associates who do nearly all my emeigency 
woik The othei leason is that I have made it a lule, to which there aie 
few exceptions to operate immediately on eveiy patient with acute appendi- 
citis, and I am sure that in this way the number of cases leqmiing drainage 
has been kept low Pei haps a thud leasoii might be added, and that is the 
fact that fewei patients are sent into the hospital so late that complications 
have aheady developed, when I hist began to opeiate, and was doing only 
emergency woik, neaily ever}^ patient lequiied drainage, whereas now my 
associates and I find that m a majoiity of emeigency operations the wound 
may be closed 

Up to Octobei I, 1926, I find I have opeiated with my own hands on 
247 patients with appendicitis so far advanced as to require drainage (See 
Table ) I have divided the cases into 

1 Those patients who were operated on as soon as possible aftei admis- 
sion to the hospital 

2 Those in whose cases opeiation was delayed because it was thought 
immediate operation would hasten death 

247 COJIPLICATED CASES OF APPENDICITIS (XO OCTOBER I, 1926) 

Opeiation on Admission to Hospital 



Total 

Recovered 

Died 

Mortality 
Per cent 

Primary abscess 

98 

90 

8 

81 

Gangrene 

44 

42 

2 

45 

Diffuse peutomtis 

68 

57 

II 

16 I 

« 

Oila\cd OpLi alian (Cases 

210 189 

of Diffuse Peiitonitis) 

21 

10 

Died without operation 

6 

0 

6 

100 

Abscess drained, appendix not removed 

20 

13 

7 

35 

Abscess drained, appendix removed 

II 

II 

0 



37 

24 

13 

35 

Total 

247 

213 

34 

137 

Read before the Philadelphia Academy of Surgery, 

October 4, 

1926 
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Gmupcnc~B) ih.s I mean gang.ene of tlie appendix with peritoneal 
con amniation stiftcienl to leqime diamage of the wound, but without a 
wallcd-ofT abscess The nioitality in my cases is 45 pei cent I think 
gangiene of the appendix descives lecognition as a clinical entity apart from 
piimai) abscess But some cases of gangrene of the appendix aie accom- 
panied by so little peiitoneal soiling tint no drainage is lequiiecl No such 
cases are included in this senes I do not believe that peifo}atwii of the 
appendix', as sucli, deseives recognition as a clinical entity if the peiforatioii 
occurs into piefonned adhesions, the case is one of abscess 01 gangiene, if it 
docs not occur into prefoimed adhesions, it pioduces diffuse poitonifis 

Diffuse Pa it omits — This teim I use pmposely because it is non- 
committal It docs not define how widespieatl the pentonitis is, because I 
do not know , andi at operation I do not find out All 1 see at the operation 
is the appendix and base of the caecum, very occasionally some ot the small 
bowel comes into new On opening the peiitoneiim theie is free turbid 
fluid spread dififusely m the abdomen, not localized by adhesions Usuall} 
the fluid fiist enconnteied is only seiopns, but sometimes it is frank pus 
There is mote 01 less inflammatory l\mph on the stiuctnres which are seen, 
and theie is ])us m the pelvis 01 in the tight flani^ 01 m both (where the 
cellnlai contents of the seiojius ha\e collected by gravity), hut theie are 
no locah/tng adhesions And because no exploiation is done beyond the 
legions mentioned, I do not know how wiclespiead tlie peritonitis may he 
But fiom the physical examination of the patient befoie opeiation, and 
because sometimes (aftei first sucking the pelvis and light flank drv and 
then laismg the head of the table) I have been able to suck more pus out oi 
tlie pelvis, I surmise that the pentonitis is diffuse fthat is, not localized) 
without being gciienil By the lattei teim I mean pentonitis which involves 
all, 01 veiy neaily all, of the pentoneal cavity— not only the pelvis anc 01 
flanks, hut also the legions of the spleen, liver, stomach, and j 

diaphiagm On such patients 1 do not opciate, because operation wi 

hasten death , 

It IS chfficull to expiess in wouls an) lule foi detei mining bef 1 • 

which aic cases of diffuse and which of geneial pentonitis, each I ‘ 

: law unlo .„„,self B..t usm.l, ™ /a,,, ... , 1 . ,c,,ce 

n gnaw llwn the dWculwn, the ease may be classed ° 

a.Kl ,n such cases I have not postponed opetat.on Ae,u.re 

diffuse pei.tomtis, showing only excess of Tiic 

chainage aftei operation Such eases aie not i per cent 

mo.tahty in my cases of diffuse peritonitis lequumg dia.nage 
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This IS high, but I believe veiy few of the jiatients who died could ha\e been 
saved by any othei ticatiuent 

2 Delayed Opoation — If I thought a patient admitted with peiitonitis 
was so ill that opeiation on admission would suiely hasten death, then opera- 
tion was delayed, and the patient was tieated for peiitonitis by the strictest 
code of the Ochsnei icgwic nothing but the stomach tube by mouth, instilla- 
tion of fluids by lectum, etc , moiphin Of 37 such patients under my 
personal caie, 6 died without operation, nevei reacting at all These cases 
should be counted in any computation of moitality, because natuially it is the 
inoitaht) of the disease, not onh the operative death late that is of interest 
Twenty patients leacted so as to form one 01 moie abscesses which could be 
lecognized, and these abscesses weie opened without attempting to remove 
the appendix of these 20 patients 7 died, a moitality of 35 per cent Eleven 
patients leacted so completely that it was thought advisable to lemove the 
appendix at the time the abscess was diained, none of these eleven patients 
died So that among 37 patients consideied too ill foi opeiation on admission 
to the hospital, theie weie 13 deaths, a moitality of 35 pei cent , to be com- 
paied with a moitality of 10 per cent when piompt opeiation was thought 
wise No one can claim infallible judgment, and no doubt eriois of decision 
occuned 111 some cases This total moitality of 137 pei cent (34 deaths 
among 247 complicated cases of appendicitis) is to be compared with the 
absence of moitality in cases of acute appendicitis without the complications 
of abscess, gangrene, 01 peiitonitis The life of every one of these 34 patients 
could have been saved if the family or the family’s physician had insisted 
on immediate opeiation at the onset of the disease This statement is not 
invalidated by the fact that many patients may have been treated at home 
with lecovery to delay opoation in acute appendicitis is to gamble imth death 

Pei haps I should add that a very few patients, in whose cases opeiation 
was postponed because of widespread peiitonitis, recovered without forming 
any abscess at all, these cases are not included in this senes (though to do so 
would reduce my moitality) because at opeiation no cause was found for 
drainage, and I have no means of knowing that the patients did certainly 
pass through an attack of peritonitis there was nothing found at opeiation to 
prove the previous existence of widespread peritonitis 

Finally, may I make this remaik I think we ought to recognize that those 
surgeons, who advocate delay in lesorting to operation, are quite likely to 
err by classing as lecoveries due to delay cases in which the patients were 
never very seriously sick m the fiist place, cases, I mean, m which many 
surgeons (as I believe correctly) would opeiate promptly, and find that the 
wound could be closed without drainage, and theie would never be any ques- 
tion of the patient’s recoveiy Only those suigeons who look inside the belly 
can know the true condition of affairs during the acute stages of the disease 
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By John H Gahlock, MD 

OI Nlw 'ioiiK, N Y 

n.on ™, .c. .ncn,.,on.ron„. or rnr courar or nns.c.s .vn 

OI COILM..U UNUFIiSITl, N -s 'I™ “.WlrFONS, 

especmliy after operafan, of to,* 

cn,pn m,m No attempt las been natle to demonstrate by exact expenmenlal 

methods, the reasons for the various 
piocedures that have been used 
Foi instance, no one has as vet 
thrown definite light on the question 
as to when it is safe to institute 
motion following tenoirhaph) 
d hen again, it lias been asserted in 
■various quarters that something 
unusual occurs at the site of tenoi- 
1 haphy between the sixth and ninth 
days after operation, which jeopar- 
dizes the suture line, making an) 
form of motion during this period 
inadvisable Among other things, 
a study of this kind involves a con 
sideration of the processes of repair 
attending the operations of tenor- 
rhaphy and free tendon grafting 
The following study was therefore 
undertaken with a view of deter- 
mining the rationale of various 
operative and post-operative proce- 
dures and of ascertaining a clear 
conception of the repair processes 
Great difficulties were encoun- 



Diackam in — itethod of Sultinug 7 endons — At a 
the suture material is pa‘-sed transversely through the 
tendon about of an inch from its extremity Both 
ends of the suture arc threaded on fine straight needles 
One of the needles is made to pass obliquely through the 
tendon as shown at b, coming out on the opposite side 
The other needle is passed through in similar man- 
ner, coming out at the opposite side of the point of 
exit of the first needle This is shown at o Theneedles 
arc then passed again obliquely through the tendon and 
made to come out at the end as indicated at d The 
only points of the suture material whieh he on the _ 

surface of the tendon are indicated at A Figures rand . r>orb nf the WOtK 

/ indicate the antenor and posterior aspects of the tCTCd 111 tuC GSny pHTL ul 
tendon showing the amount of suture material visible orlonnatp teildoil tlSSUCS 

on the surface When the knots are tied uniting the 111 Obtaining aCleqUaic IC 
proximaland distal extremities of the divided tendon, , ,i e\perimeil- 

it will be seen that they he buried between the tendon tO WOl k Wltll i ue uest c xp 

ends They should be tied m such a way as to cause , n ctilflv of tlllS kind IS 

• buckling of the tendon at the site of repair The tai aillllial 111 a SlllU) ui uud 

same technic is used for an insertion of a free tendon , mnnlrPV hpcaUSe the StrUCtUrCb 

graft with the exception that four sutures are placed tnG moniCc} , OCCau 

instead of two piacticallj identical with those 

found in the human being Because of the number of animals necessar), 
utilization of this animal, of couise, became impossible Rabbits vere 
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next used, but it was soon found that the tendon stiuctures weie too 


small and that the animals did not lend themselves easily to the prolonged 
immobilization of an extiemity m a plastei cast It was finally decided 


to use dogs Tins animal does not 
present any tendon stiuctuie simi- 
lai to that found m the flexoi ten- 
don of the hand, ? e , the epitenon 
vaiiety wheie the tendon glides 
fieely m an encn cling sheath The 
tipe of tendon mechanism neaih 
appi oachmg that found m the 
human is that seen m the anteiioi 
tibial gioup These tendons, m 
addition to an enclosing sheath, 
have a mesotenon which is attached 
to the deep sui face of the tendon 
and which contains the nutiient 



blood-vessels 


Diagram ib — See legend under Diagram la 


In geneial, the tvpe of opeiation was made as simple as possible and to 
appioach as neaily as possible the pioceduie used in the human Aftei 
thoiough shaving and cleansing of the skin of one hind leg, the opeiative 

field was caiefully prepared and 
an incision made anteriorly so as 
to expose the anterior tibial group 
of tendons Making use of an 
atiaumatic technic, the sheath was 
divided and the tendons isolated 
In order to simulate as closely 
as possible the anatomy of the 
flexor tendon in the human, the 
tendon was separated from its 
mesotenon Then two varieties of 
expel iment were done In the first, 
the tendons were divided and then 
lesutured, according to the technic 
desciibed in the protocols (see Dia- 
giam i) , the tendon sheath was 
then carefully repaiied, the subcu- 
taneous tissues weie appioximated 
and the skin sutured A light plas- 
ter cast was applied with the ankle, knee, and hip-jomts in acute flexion At 
vaiying times, starting with the second and thud post-operative days, the 
casts were cut down and passive motion instituted This was done daily 
until a period when the cast was entirely dispensed with, vaiying from the 
fifth to the eighteenth day aflei operation 
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t’Nposnig the (Jmionf A pXTTf’ >" 
Ici^lh, «as cxuscci fro,,, tile left h,„d ^ ™ ,„ 

f'""’ -SU h„.tl kg, was ,n,e„ed ..,1 ll.'"!!!*" 

•y, emploMHg the 

technic to he de- 
scribed later 
(See Diagram 
t ) The parts 
w e 1 e iinmobi- 
hzed and the 
same aftei-care 
instituted At 
^arylngt lines, 
following the 
lemoval of the 
cast, the animals 

ucjc again an,esthc(i/ed and the lepaned tendons weie remosed tor micro- 
stopic stuth 'J'iic gi obs findings at the second ojieration weie caiefully noted 
I’KOKK 01 s 

f. \ (u I mil III 
/ Ootr iSd 
HHfi — liiL kft 
Iiiiul kg w.is carc- 
fiil)\ sinned with 
sn.ip nut w at c r 
followed In tlior- 
ougii cleansing 
w ith htnznic, alco- 
hol and ether It 



Artier for 



DiAri \M sc — See legend under Diagrim I'j 

n.is then jiainled with 3JX pei cent iodine Longitudinal incision w'as made oier the 
anterior ,isptct of the leg ail bleeding points carefully ligated The tibiahs anticus 
group of tendons was isolated after making a small longitudinal incision in the tendon 

sheatli The mesotenon 
was separated from the 
posterior aspect of the 
tendon The tendon was 
then divided trans 
serseiy wnth i razor 
blade Sutures consist 
ing of fine silk on fine 
Diagram 1/ — Sdc legend under Diagram 10 straight needles were 

then inserted in the proximal and distal stumps according to the Bunnell technic The 
foin stimgs of silk w'ere then tied together so as to bury the knots between the ten on 
ends The anterior annular ligament of the ankfe-jomt, a definite thickened structure m 
the dog, was left intact 1 he tendon sheath was repaired wuth interrupted stitches of 
citgut ' The skin and subcutaneous tissues wmre sutured with a continuous stitch 0 si 
A niastcr case wms then applied with ankle, knee and hip-jomts m flexion On J 

losl-opcratne day, the cast was cut down and passive motion instituted in the ai 
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knee-joints The lange of motion was graduallj' inci eased The case was lemoved on the 
tenth post-operative day The wound had healed per primam On the twenty-sixth post- 
operative day, the dog was again anaesthetized and the wound reopened It was found 
that the repaired tendon was adherent to the tendon sheath at the site of suture There 
was no gross evidence of the silk sutures The tendon, however, separated easily from 
the tendon sheath The specimen was excised for microscop c study 

E\pc)imcnl No 2 Dog No 8158 — The identical procedure was used here, as in 
Experiment No i The case was removed on the seventh post-operative day and the 



Fig I — Section of specimen removed in E\periment No i Simple tenorrhaphy using silk which 
IS shoivn at A The scar between the tendon ends is indicated at B Note the vascular connective tissue 
encircling the tendon at Ih s point There is no evidence of the knots between the tendon ends 

wound was reopened on the ninth post-operative day At this time, it was found that 
the suture line was intact, and there were numerous adhesions between the tendon sheath 
and the proximal part of the tendon The specimen was excised for study 

£t/)ei inicitf No 3 Dog No 8166 — The same technic was again used The 
plaster case was loosely applied, allowing a moderate range of motion from the very 
beginning The case was removed on the sixth post-operative day and the wound was 
reopened on the eleventh post-operative day It was found that the sutured tendon 



Pig 2 — Simple tenorrhaphy with removal of the immobilizing case on the seventh post-operative day 
The line of suture is shown at 4 The suture material is visible at B Note the beginning replacement of 
the scar tissue by the specialized formed connective tissue of the tendon at this early date 

had pulled apart with the silk sutures stretching between the divided ends There were 
numerous adhesions between the tendon stump and the tendon sheath This experiment, 
supported by three or four others with similar results, proves the inadvisability of 
allowing active motion from the first post-operatn e day 

Expo uncut No 4 Dog No 8213 — The same operative procedure was instituted 
in this case The case was applied m the usual manner Passive motion was instituted 
on the fourth post-operative dav The case was removed on the twelfth post-operative 
day On the twenty-eighth day the wound was reopened and it was found that the 
tendon was intact but somewhat thinned out The specimen w'as excised for study 

Expcniiioit No 5 Dog No 8334 — Ihe same technic w'as again used Passive 
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'Jiolioii was not insimucd until 

"’CKut at tins point to the tendon sheath The Lr ^ 1"'^ -md 

I^^pcrniiciU No 6 Dog No 8^dd_Tl was excised for stud\ 

ffi.it the niesotcnon was not divided Mohl ^^aption 

.I.C c,.sc rcovc,: ?„e“ : r »•««««:: 

fouml ll,,,l ,be smurc 1 „k „.,s „„„ b, Im .i TT "' 

tiiroughoiit Its length ’ ^ was moderately adherent 

r^^pnmeui No 7 Dojr No ti 

g No 8382 -The same technic was used as in the former 



Tic 3 — Simple tcnorrInpIi> , pnssi\e motion instituted on the fourth post operitive day, case re 
inoted on tlic twelfth day, specimen c\cised on the tnenty-eiehth day Suture matena! visibleatd and 

A' 1 lie point of tenorrhaphy Msible at it Note the stretching of the tendon and scar at this point mth 

minimum senr tissue between tendon and slicath The stretching is probably due to early motion 

experiment with tlic exception tliat the tendon was divided at a point distal to the 
annular ligament No motion was allowed until the ninth day, when the case vas 
removed The wound tvas reopened on the twenty-first day, and it was found that tiie 
point of suture was bulbous and adheient to the sheath The specimen was excised 
Expo imcnt No S Dog No 8383 — The same procedure was used as in the preced 
ing experiment No motion was allowed until the ninth day, when the case was 
removed The wound was reopened on the nineteenth day, but the tendon was found 
firmly adherent to the tendon sheath at the point of suture The specimen was excised 
Expo intent No 9 Dog No 8389 — The same procedure followed The case was 
removed on the eighth day The wi-ound was reopened on the sixteenth day It wms then 
found that union wms firm, and the tendon W'as only veiy lightly adherent to the 
sheath at the point of suture The specimen was excised 

Expcnnicnt No 10 Dog No 8402— The same technic as in the preceding e^P^n- 
ment No motion was allowed until the tenth day, wdien the case wms removed The 
W'ouncl w-as reopened on the nineteenth day, and it w-as found that the tendon was firm \ 
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united with moderate adhesions between the sheath and tendon and evidence of fatty 
degeneration of the muscle belly of the tibialis anticus The specimen was excised 

E\peumcnt No //—Dog No S468— Both hind legs were prepared as described m 
the preceding experiments Both anterior tibial tendons were isolated in the same 
manner, using a careful atraumatic technic On the left side, a piece of tendon, measur- 
ing 2 cm in length, was removed after separating off the mesotenon Making use of 
the principle of Mayer, namely, that, when the origin and insertion of a muscle arc 
approximated as close together as possible, the tension of the tendon should be zero, 
the oriain and insertion of the tibialis anticus were approximated by flexing the various 



5 


Fig 4 — Simple tenorrhaphy using silk sutures with removal of cast on the seventh post-operative day 
Specimen was evcisod on the twenty-third day The sutures are visible at A Note the dense scar tissue 
at the site of union B The relative absence of connective tissue on the surface of the tendon is noteworthy 

joints and the distance between the divided ends measured with calipres A free tendon 
graft of the same length as the deficiency just measured was then taken from the right 
tibial tendon and placed in the defect on the left side, making use of fine silk inserted 
according to the method of Bunnell The tendon sheath w'as then sutured with inter- 



Fig s — Simple tenorrhaphy with the tendon divided at a point distal to the anterior annular ligament 
The case was removed on the ninth day The specimen was excised on the twenty-first day The vacuoliza- 
tion noted at A marks the site of a suture inserted at the proximal stump Note the firmness of repair and 
the replacement of the scar tissue by formed connective tissue The adhesions along the surface of the 
tendon B, are W'ell-developed 

rupted stitches of plain catgut The wound was closed and a plaster case applied as 
previously described On the eleventh post-operative day, the cast was removed and 
the animal allowed to run about On the eighteenth post-operative day, the wound was 
reopened and it was found that there w'as no infection One silk suture in the region 
of the graft had become loosened The sheath was markedly thickened The graft was 
intact and firmly united, and it was adherent to the tendon sheath The specimen was 
excised for study 

E^penment No 12 Dog No S482— The same procedure as described in Experi- 
ment No II was repeated in tins animal The case was remoxed on the ninth day, 
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pf (i Simple tcnorrh'iph> , no motion wasallowed until the tivelfth da> The specimen t\ as etciscd 
on t he nineteenth post-opentne dn> isote the estensne adhesions on the surface of the tendon at l.duc 
to the prolonged inimohilizntion fho trauma caused by removal of the specimen is visible at B 

Spcciniciis were excised from the Iwciftli to the thirt3-first da)' post-operatne for 
microscopic stud) 

Ripau Pjocc^sC's Simple 1 cnoiihapliy — From an examination of the 
niitroscojJtc sections, obtained during these various experiments, it appears 
evident that a scar forms, as elsewhere m the body, between the cluicled 
ends of the tendon 1 lie component elements at the initial stage are composed 
of filirin probabl} from both coagulated blood and the synovial fluid found 
in the tendon sheath In addition to these elements there are seen also the 
)drious types of blood-cells \Vith the suture remaining intact young fibro- 
blasts and fibrils grow out from the proximal and distal ends of the tendon 
and probably from the sides of the injured tendon sheath, along the network 
of fibrin This, with the outgiowth of small capillaries and the accumulation 
of a small number of mononuclear leucocytes constitutes the young scar 
During the first three days following the tenorrhaphy, this scar cannot wiM 
stand stress and strain The intact suture is the restraining factor in tie 
nrevention of stretching and separation of the tendon ends After Ae 
!|ay e-cammai™.. of the sect, ona showed that the suture 
fUp knots between the tendons have a tendency to loosen It is aite 

1 the scar tissue of itself becomes the bulwark in the , 

i:r e cmitinmty of the tendon With stiess and strain applied on the fiffl. 
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day, in the form of passive motion (m experimental animals only), it appeals 
from the sections that the scar joining the tendon ends stretches somewhat, 
but not to any marked degree This presupposes that the motion employed 
IS not extensive at the beginning Following this day the institution of 
active motion m these animals, which occuired when the plastei casts were 
lemoved, showed that the scar was capable of withstanding a consideiable 
amount of stiain without any evidence of stretching or sepaiation provided 
the wound was clean 

Some obseiveis have leported that, in a tenoirhaphy, something occurs 
at the point of suture between the sixth and the ninth days post-operative. 





Fig 7 — Simple tenorrhaphy, cast remo\ed on the eighth day Specimen excised on the sixteenth day 
The suture material is visible at A The firm union and the lack of any marked adhesions, is noteworthy 

which causes a weakening in the scar They have therefore cautioned 
against any foim of motion during this ciitical peiiod The experiments 
leported in this paper do not bear out this contention On the contrary, it 
appears that, following the fifth day, the scar tissue between the divided 
ends of the tendon progressively increases in strength and density up to the 
day when the union is as firm as it ever will be 

In the specimens removed at about the twenty-eighth day, it was found 
difficult to determine m the gross exactly the point of suture, except for the 
presence of adhesions to the tendon sheath This was further emphasized 
m the micioscopic sections which seemed to show that the specialized foimed 
connective tissue of which tendon is composed, entirely replaces the scar 
tissue, first visible between the tendon ends The sections disclose an almost 
unbioken line from the pioximal to the distal segments 

In the eaily stages of repaii, the sutuie material is visible mici oscopically 
between the tendon ends About the seventh or eighth day, following the 
peiiod when swelling occuis in the suture material, the knots between the 
tendon ends begin to disintegrate As eail) as the fourteenth post-operative 
da) , sections fail to le^eal the knots between the tendon ends However, that 
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foi an indefinite peuod ^ remains unchanged 
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time when the repaired tendon has returner!^ operation to the 

i Jic tiain of events, pieced together fioin tlm ° a normal state 

‘’Oenis to be as follows No matter how mr f microscopic sections, 

technic, theie is considerable tiaiima at the^sn operatne 



I (r 8 Simple tenorrhnphj . motion not started until the tenth day when the case was dispensed with 
Suture material visible at A The site of tenorrhaphy visible at B 


be microscopic, but enough to cause the rubbing oflF of the endothelial cells 
lining the tendon sheath and the sin face of the tendon Following this 
ti auma, the tendon becomes adhei ent to the tendon sheath During the period 
of immobih/ation, young fibi oblasts glow outward from the subendothelial 
tissues of the sheath and from the tendon itself and more firmly unite the 
two stiuctuies Following the institution of motion, the contraction of the 
muscle belly controlling the tendon causes peiiodic stretching of this early 
seal between the tendon and its sheath As time goes on and the muscle 
contractions become more pronounced, the stretching is more accentuated 
This causes an elongation of the -various connective-tissue cells joining the 
tendon and sheath, until finally they break at tbe point of maximum tension, 
usually at tbe biancbed exticmilies of the cells With the constant to and 
fio gliding mechanism, tbe cells now hning the suiface of tbe tendon and 
tbe tendon sheath, show a giaclual adaptation to their new function and 
assume the micioscopic appeal ance of the flat endothelial cells lining the 
normal tendon and sheath Both m these experiments and clinicallv, in ti\o 
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cases of flexoi tenon haphy which weie opeiatecl upon a second time foi a 
new lesion, it was impossible to demonsliate the exact point of sutuie, iheie 
being no evidence of adhesions between tendon and sheath 

Tendon Graffs— Th& mam inquiiy m the study of the lepaii piocesses 
involved in free tendon giafts is centied about the question of whether the 
giaft lives as such, or foiins a budge, as in bone grafts, along which cells 
glow from the pioximal and distal ends of the lepaired tendon The experi 
ments leported in this papei show definitely that the giaft lives as such and 
that the lepair proceeds along the same lines as described in the preceding sec- 
tion Of course, there are numerous biochemical and biophysical phenomena 



Fig 9 — Free tendon graft in a rabbit The animal was found dead in its cage on the tenth post- 
operative day, on which date the specimen was excised In the gross, the tendon appeared viable, with 
the suture lines intact The above section shows the graft at A with the suture material visible at B and 
B' High power examination shows that there is complete disintegration of the cells composing the graft 

involved here, the exact natuie of which can be explained only by conjectuie 
It IS probable that the graft deiives consideiable nutrition from the tissue 
juices, whether they be deiived fiom the endothelial lining of the sheath oi 
the surrounding connective tissue Just what amount of nutrition is deiived 
from these sources, it is difficult to say In any event, the graft soon becomes 
united by scar tissue to the proximal and distal ends of the tendon and 
also to the enclosing sheath It is piobable that the mam source of nutntion 
is deiived from the outgrowth of young capillaries and lymph-vessels from 
the tendon ends and from the suhendothehal tissues of the sheath 

In the initial five or six days, a ceitam amount of swelling occurs in the 
graft which, micioscopically, shows it to be caused by an increase m size of 
its component cells The nuclei are not as definitely outlined as m the 
noimal tendon and stain iriegularly Following this period, the swelling 
subsides and the cells assume a noimal appearance By this time, theie has 
been a practically complete outgrowth of capillaries, leassurmg the nutrition 
of the graft Following the seventh or eighth days, the repair proceeds m 
exactly the same manner as m simple tenon haphy with the exception that 
there aie two scais to be considered and an aiea of union between tendon 

101 


JOHN* II OARLOCK 
tiiicl shc<i(J) sliclchiiifr foi i rln.* 

length of the g.„f, ,Ln Vhe ' I” “ «»> the 

::;tetror"‘'^^ 

P-oduced ,n ,dl the anoUrsomcXrec 

coiUi oiling the tendons It xmipd fm, i i ^ 

::::::: ;r""“ " 

::;z';L“z = = :,iz 



^ Tree tendon rnft Motion n ns instituted on the eleventh post-operative daj' The wound 
IL eii'htccnth day and tlie specimen csciscd The graft was found to be intact and 
to the tendon slicath The suture material is visible at A Note the union of the 
• . . gmtnt of the tendon at B Proximal segment of the tendon is visible at C Adhesions 

nrc noted nl D 


(lata ha\c been obtained, winch can be used to advantage clinically In the 
first pKice, it is felt that definite information has been obtained regaidingthe 
time uhen motion can be staited following a tenorrhaphy Providing the 
MOiind IS clean, it is reasonable to assert that aef/z^e motion within the limits 
of pain can he instituted on the fifth post-operative day It is felt that it 
would be dangeious to employ passn'c motion in tins type of case sooner 
than the fifteenth or sixteenth post-opei ative da}', because it is impossible for 
the surgeon to gauge the amount of tension he is applying at the site of 
lejiair, commensuiate with the stiength of the scai tissue joining the tendon 
ends Active motion, however, is safe when earned out within the limits of 
])am, because the patient is able to gauge accurately the amount of strain he 
IS jilacmg on the suture line by the pain pioduced when the tendon pulls 

away from its loosely adherent sheath 

The whole object in instituting early motion following a tenorrhapn 
IS to prevent the formation of firm adhesions between the tendon and its 
sheath It is felt that following the fifth clay, the canymg out of daily actne 
motion for a period of ten to twenty minutes, under the direct supervision 
of the surgeon himself, will give the greatest opportunity for a return o le 
tendm: to its normal state It is also felt that between these periods o 
exercise, a pioper retentive apparatus should be worn by the patient wnc^ 

11 r,!nrp the sutiue line under least tension In this connection, the e\pe 
fseem tolow rt.at u„.o„ .s fi.n, enough about the e.ghteeuth dat to 
allow for the discontinuance of the retentive apparatus 
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"J'he data obtained legaiding free tendon giafts indicate that it is safe to 
institute active motion about the tenth post-opeiative day, maintaining the 
letention apparatus duimg the periods of inactivity It also seems that 
It IS unwise to remove this appaiatus until about the twenty-fifth day, 
post-opeiative 

It is unnecessaiy m this papei to enlarge upon any other foim of 
theiapeutic remedy such as light massage, radiant heat, etc , because they 
have proved to have definite value in the post-operative care of these cases 
(See Annals of Surgery, vol Ixxxi, 1925, p iii ) 

CONCLUSIONS 

I Aftei the opeiation of tenorrhaphy, using the technic outlined m this 



Fig 1 1 — Free tendon graft Motion was started on the ninth post-operative day and the wound re- 
opened on the sixteenth day In the gross the gratt i\as found to be firmly united, but with light adhes- 
ions betxxeen it and the sheath The section shows the suture matenal in the graft itself at A and in the 
proximal and distal ends of the tendon at A' Note the firm union between these points and the viability 
of the cellular structures of the graft The lack of adhesions is noteworthy 

paper and pievious publications, repaii of the tendon proceeds along definite 
lines both as regaids the time element and the gross and histological pictures 

2 It IS safe to institute active motion on the fifth post-operative day and 
to lemove the retentive appaiatus on the eighteenth post-operative day, after 
which the lepaii will ha\e pioceeded to a point wheie the scar can withstand 
considerable stiess and strain 

3 Free tendon grafts, nisei ted to bridge a defect 111 a tendon, live as such 

4 It is sate to institute active motion after the insertion of a free tendon 
giaft on about the tenth post-operatne day and to dispense with the retention 
appaiatus on about the twenty-fifth day 

5 The return of function following a tenon haphy, or the inseition of a 
fiee tendon graft, is dependent upon an intact suture line, a return of its 
muscle belly to a noimal state and the bieaking away of the tendon from its 
suiiounding tendon sheath The latter of these three factors is the most 
impoitant and the final outcome ma} not be endent until a period of three 
or foul months has elapsed 
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Tin complications which small fnnmcles around the uppei lip and nares 
ma\ piodiice .ire not generally iccognized In active hospital services one 
‘-ees one oi two deaths ye.uly fiom maltreated face infections The fatalities 
do not result fiom medical piociastination, but fiom ovei zealous surgiaal 
mtencntion It is essential to have a clear conception of the mode of spread 
of m fection about the face before intelligent treatment can he instituted The 
dangei of the infection is pioducing a tin ombophlebitis of the facial vein, 
uith a lesulting cavernous sinus thiombosis Thrombosis of the cavernous 
.s ncuh aK.a,^ fat-U F.gu.e I shows the “ ^ 

’ -dre » Zv,. ab.;* 

cem to the caceinous sinus infections Accord- 

““ rr ':i: ;t; 
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THE DANGER OF INFECITON ABOUT THE FACE 

in othei paits of the body On account of its communications with the 
ceiebral sinuses, these thrombi aie apt to extend upward into them and so 
induce a fatal issue ” 

The eatmcnf —Fnwxndes about the dangei zone of the face should not 
be tiaumatized by squeezing oi small incisions Needless to say numerous 



Fig I — I Anterior facial vein 2 Angular vein 3 Superior ophthalmic vein 4 Infenor 

ophthalmic vein 5 Frontal vein 6 Supraorbital vein 7 Superior palpebral vein 8 Inferior 

palpebral V ein 9 Nasal vein 10 Superior labial ve-n ii Infenor labial vein 12 Temporal vein 
A Heavy dotted area around nose and upper hp IS the critical area of face infections B Light dotted 
area is the danger zone for face infections 

fin uncles about the face never lead to senous complications, but m those m 
which thiombosis of the cavernous sinus occur, the piognosis is fatal 
Mai tin - states that eveiy furuncle of the face and nose, and especially the 
uppei lip, should be tieated as if it might become a dangei ous disease It is 
liest to tieat all face infections conseicatively Heat is best used in the form 
of flaxseed poultices This seems piefeiable to wet diessings If the patient 
has chemosis, hot boiic compi esses may be applied to the eies The infection 
will usiialh localize with consenative tieatment, and frequent!} will Sixin- 
taneoush peifoiate through the skm oi mucous membrane, after which the 
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slon^^h \\ill l)c disLliaigcd tliiough the opening If the infection does not 
localize, an incision with a veiy shaip scalpel should be made, undei general 
.in.esthesia, without tiaumatuing the area The wound should not be packed 
with gauze, hut a rubber chain to hold the edges apart is all that is necessarj 
Hot jioulticcs should he applied after the incision has lieen made If the 
infection leads to a cavernous sinus thiombosis with meningitis, the only treat- 
ment that can be lendeied is suppoitive measures 

CONCLUSIONS 

1 Infections about the uppei lip and naies will lead to cavernous sinus 
thrombosis in a certain pei cent of instances 

2 d'tauma should be avoided in the beginning infection, particularly small 
incisions 
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ADENOMA. OF THE THYROID' 

By William Barclay Parsons, Jr, MD 
OF New York, N Y 

FROM THE department OF SDBGERl, COLOMBIA UNIVFRSITI PRESDATERIAN IIOSl ITAL 

Much has been written during the past few years on the subject of 
adenoma of the thyroid in leference to its geogiaphical distiibution, 
symptomatology and treatment The latter heading including prophylaxis, 
opeiative indications and technic, and lecently the dangeis fioni iodine 
therapy as in the excellent papers by Jackson ’ and others The aspects of 
form and function seem to me to have escaped due discussion, ceitain teims 
and considerations, particularly in lespect to foim having peisisted for 
many yeais 

In respect to form, there aie fiist of all the two mam types, the diffuse 
adenomatosis, described by Goetsch - and Else," and the circumsci ibed, with 
single 01 multiple encapsulated masses The encapsulated adenomata, possess- 
ing distinct vagaries as to form, have been classified as fetal or adult, colloid 
01 cystic 01 calcified A difference in time of onset of giowth, having been 
ascribed as the cause whethei a given mass were fetal oi adult, an undue 
emphasis has been placed upon this detail Similarly, whethei or not a cyst 
were present, seems to have occupied the minds of many clinicians as of 
more importance than the fact that the patient possessed an adenoma of 
the thyroid 

Else discusses the origin of the diffuse adenomatosis from the so-called 
inter stitial cells of Wolfler, but his arguments apply equally well to the same 
origin for the localized form In the discussion of his papei on the i elation- 
ship between the pathologic and clinical aspects of the diseases of the thyroid 
gland before the Section on Surgery, New York Academy of Medicine, 
Falk'* stated that he had made reconstructions of glands with special attention 
to these interstitial cells and he found them to be separate and distinct groups 
not participating in the formation of an acinus, and by the same token not a 
few cells from the wall of an acinus lying m adjoining serial sections Con- 
sidering these cells as embryonic cells, lobbed as it were of their biithiight 
to participate in the normal development of an adult thyroid gland, we may 
predicate a development of them similar to what might be called the natural 
history of the cells m the normally developing gland 

Briefly, the embryology of the thyioid gland is as follows Starting 
from the median anlage m the antenoi wall of the primitive phar}nx, and 
fiom the two lateral anlage in the fourth clefts, there occurs a downwaid 
giowth fiom the former, and a forward growth from the two lateral ones to 
an eientual fusion, usually with obliteration of the median stalk, resulting 
in the two lateral lobes joined across the midline by the isthmus of the 

* Read before the New York Surgical SocieU, December 8, 1926 
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.ulult til} 101(1 gl.incl, cl jiyiamid.il lobe oi ihyroglossal cyst icpiesenlmg 
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cut off at many points by connective tissue, and with the accumulation of 
colloid the adult acinar arrangement is finally obtained A section of a 
seven months’ fetal gland (Fig i) will show all of these stages, solid tissue, 
colds, tubules, small acini containing colloid, and here and there undifferen- 
tiated interstitial cells 

The same natural history, did it obtain in the giowth of the mteistitial 
cells, would give us tissue of different types, depending upon the stage of 
development or relative age of the adenoma This seems to us the reason 



Fig 2 — Adenoma composed of small tubules 


why such differences occui m the histology of adenomata of the thyioid 
(Figs 2-6), a greatei difference than occurs in similai tumors m other 
oigans Adenomata of the kidney, for example, are i datively standard 
tumois, but one finds adenomas of the thyioid composed of solid embryonic 
cells, of colds 01 tubules, otheis made up of acini apparently of adult normal 
gland aichitectuie, some like colloid goitie, and others in which degeneration, 
heinoi 1 hage, cyst foimation oi calcification ha\e occui led In many of 
these, differentiation from the noimal oi simple hypertiophy type is impos- 
sible micioscopically, the diagnosis depending usually upon the gioss finding 
of a distinct capsule This encapsulation is moie maiked in the localized 
01 ciicumsciibed foim, vheie the gi owing mass pi esses on the adjacent gland 
and causes atiophy Fibrous leplacement occui s, and thus successive lajeis 
of capsule aie laid down at the expense of the gland tissue In the diffuse 
Upe the encap‘'Ulation is ill defined eaih peihaps due to a less rapid growth 
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of the induidual masses We l}elieve that a veiy large proportion of so-called 
colloid goitie IS a late foim of this diftuse type, the irregular lobulation with 
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usually classified as simple hypei trophy of adolescence, a point of view 
clinically supported by the fact that so-called colloid goitie in the adult does 
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Tig 4 — Adenoma composed of cords and tubules at A showing degeneration'atB and]thick-w ailed 

blood-vessels at C 

not lespond well to iodine therap\, at any late in a coastal legion such as 
New York 

In discussing the aspect of function, w'e are up against an unsohed 
piohlein Almost no adenomas aie boin toxic, man\ achieve it, and some 
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appearance, but this finding is by no means constant We have attempted 
mitrochondria studies in some of these cases, but without sufficiently satis- 
factory lesults to justify an opinion one way or the other 

The symptoms of adenoma with hypeithjioidism haidly lequne any 



Tie 6 — Cipsule of adenoma dense fibrous tissue at A looser fibrous tissue at B, with compressed 

T,cim and degeneration at C 


fintbei descnption Plummei many jears ago described this type as pure 
bvpeithtioidism diffei entiating it fiom the more complicated activity as 
seen in exophthalmic goitie the symptoms of which the Mato Clinic group, 
as well as man\ otheis, believe to be due to an altered and excessive rather 
than a simph excessive secretion of the active principle of the gland Ibat 
the adenoma itself does cause the stmptoms seems pro\ed b} the prompt and 
lasting cuie produced b\ the complete remo\al of onl\ the adenomatous tissue 
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AV heie seveial adenomas occur some P-lnnrl 
and m geneial it is better to do a bilateral subtoM T 
OK,c, ,0 s„,e of ™oov.„g s,„an, W ^Hr 

fo. he pm poses of aigument as to the activity of L!e ma ^ f n 
enucleates a single mass, and there results a coinnlec. 
definite gioup of sjmptoms one is wananted in assuming that thTparUcX 
.mss icmoved was lesponsible foi the symptoms What the cause oCL 
mac lacc been that spontaneously changed an inactive into an active adenoma 
.s not known Jackson ^ lepoited 38 cases in which the administration of 
iodine u as associated with the onset of hyperthyioidism This occuned in 
two of m\ cases two )eais ago, and I have seen two or three other cases 
t lat have received iodine from then piivate physicians Fortunatelj' nn 
o\Mi cases weie mild ones, but thc> served as good warnings as to the danger 
of gu mg iodine to adults with adenoma The lelationship between the spon- 
taneous and induced type may not be as distant as it now appears when ve 
leain moie about the whole subject of iodine metabolism in relation to the 
tlu roid gland in health and disease, and when we are able to explain some of 
the «ipp<ireiU inconsistencies m the action of iodine in exophthalmic goitre, 
in particular its most helpful but usually transitoiy effect 

One can be brief m the discussion ot forms of theiapy, for operation is 
the most successful one It is of coiuse indicated vvheie piessiiie symptoms 
occur In llic inactive cases it is indicated not only for cosmetic reasons, but 
<ilso as a i)ioj)li}laxis against hyperthyroichsin and malignancy 

\Yc h<ive no census tables as to the number of adenomas of the thyroid 
in the United States, and we can but guess at the peicentage which become 
loMC Jnasnnicb as about 40 per cent of the cases of adenoma of the thyroid 
opeiatcd on at the Presbjteiian Hospital in the past five years have had 
associated liypei ihyioiclism, and figmes fiom other clinics also show a high 
peicentage, it is faiily cleai that hyperthyroidism may be expected m manv 
cases All wiitcis on malignancy stiess the probable preexistence of ade- 
noma, and this must also be consideied as a possible danger, although we are 
again unable to quote the mathematical risk of any given simple adenoma 

becoming malignant 

Radiotheiapy occasionally helps the hyperthyroidism of adenowaj m 
no effect on the lump, and is far too unreliable to be depended upon Opera^ 
lion offers a cuie, and should be done as early as possible The unsatis ac- 
tory results m our senes are due mainly to two causes Firstly, to 

becLse of .ncomplete operation, and.secondl>, can 

1 -a rlnimp-e that had occurred prior to opeiation The first ot t 

nided by better technic, the second by earlier operation Real mjocar 
;i:;r^age wS OCCUIS often adenoma with ..ypert..y™d.am to; 

cxoplithalmtc goitre, perhaps due to the greater ^ ^ 

1 ic nfflicted IS the mam source of danger m this disease, not on ) 

"f? , ff rite interval results m the follow-up, hut also as to the operatue 
morfldity True post-operative hyperthyroidism is rarely seen m a en 
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cases, but caidiac failure in the severe cases is much to be feaied Lahey ® 
has called paiticular attention to this thyrocaidiac group and their dangeis, 
but has emphasized the possibilities m careful handling of these difficult cases 
Thyroidectomy befoie the development of cardiac damage is as essential as 
appendicectomy before the development of generalized peritonitis 

A good exposure and a wide removal aie, we believe, the two most impoi- 
tant points in the operative technic We seldom fail to divide both groups of 
pieglandular muscles, as the time spent m their lepair is more than made up 
b} the gi eater ease of the pioceduie Being content with simple enucleation 
of single masses m our earlier case<?, we had seveial recinrences, but now 
do a bilateial subtotal operation unless the opposite lobe is as small and soft 
as one could desire In the diffuse adenomatosis with hypeithyioidism, one 
is faced with the same pioblem as in exophthalmic goitie and one must leave 
as little active tissue behind as is possible By closure of the capsule one can 
usually avoid drainage, but when this is necessaiy, as for a large dead space, 
it is beltei to have the drain emeige through the muscles on the side of the 
neck after caieful closure of the muscles m the midline, thus preventing 
attachment of the scai to the pretiachial fascia, and also piocuiing moie 
diiect drainage 

Intrathoracic goitie should be opeiated upon undei local anaesthesia, so 
that one may have the benefit of the patient’s voice to give warning against 
division of the recun ent laiyngeal neive, and to minimize lespnatory 
difficulty 

I wish to add my endoisement to Guthrie’s® lecent recommendation that 
Pembei ton’s technic be followed in these cases Anyone who has suffered the 
tiibulations of attempting to control infenoi thyroid hemoirhage while the 
field was lilocked by a laige adenoma covering the retroclavicular space, and 
then follows his simple and logical technic, can appieciate his contribution 
to thyioid surgeiy 

CONCLUSIONS 

1 Adenoma of the thyroid aiise from the so-called inteistitial cells 

2 The natuial history of the cells of adenomata, whethei circumscribed 
01 diffuse, IS the same as foi the cells of the gland itself 

3 Operation is the best tieatment for all adenomata of the thyroid 

4 Eaily operation is essential 

5 Iodine should be avoided in adult cases 

6 Pembei ton’s technic should be used foi intrathoiacic goitre 

7 Encapsulation is of moie ralue m diagnosis than the micioscopical 
appearance 
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THE VASOMOTOR REFLEX ARC 

By Edmund Andrew's, M D 

01 Cnic\Go, III 

^ «o^. T„. . u«v» ST sonr, nr, n,vn rns.n or a, .von 

J JIL follo^ving Ulse lepoit is of interest because of the 
the synijiathelic nnieivations of the blood-vessels 


light It tlirowb 


on 


J C winte female, aged fifty-eiglit, entered the hospital, Mav 12 1926 comnlainiiiir 
of tiurkerl pain and sucllmg m the left arm She gave a history b t aCS 

t > f T . T' outer quadrant 

< the left breast A phvsician \sas consulted and local excision of the masses attempted 

i IIS uas followed b^ the injection of some medicine into the remnant of the breast, 
uliith left a raw foiil-smelling surface 

Tour montiis later a radical excision of tlie breast and axilla was done This was 
follow cfl hj X-rav treatment of the breast, arm, axilla and shoulder 

Some swelling of the fingers of the left hand was noticed soon after the operation 
*\hont nine months ago there developed a swelling of the entire upper extremiij, 
liegmnmg m tlie fingers and progressing upward There was extreme lancinating pain, 
espceialh in the fourth and fifth fingers Arm and hand have become progressively more 
swollen L,i(el\ imicli more piiin m the upper arm Extreme aching at night which she 
desenhes as “ just like a toothache '' 

P.isl neg.itive execiH cholecjstcctomy many jears ago 

Ex.innii.itioii reveals a woman apparcntlj about sixty, who is quite obese and well 
built, .ind IS 111 cxcnicinting pain Nothing abnormal noted except left arm and chest 
J he left breast is missing There is a scar running from the region of tlie xypboid 
diagonallv ujiward into the left axilla This scar is loose and pliable The subcutaneous 
fat on tiic anterior chest wall was not removed and tliere is every evidence of good wound 
liealing 'J he entire left arm is cnonnousi}' swollen It pits deeplj on pressure The 
skin is tense and drj Tins swelling extends on the cliest wall both anteriorlv and 
posteriorly 7 he anterior axillary border overhanging the scar consists of a senes 0 
swollen tags 5 to 15 cm m diameter 

Careful searcii of the entire body shows no signs of metastatic carcinoma 0 
nodules can be felt on the chest wall or in the axilla although it is impossible to papac 
tile upper axilla on account of the oedema The lungs are negative both to pijsica 
cxaniinafion and X-ray The long bones reveal no tender areas or X-raj defects 
Blood and urine normal 
Diagito Its —Lympheedema of the arm 

May 10, 1926, May 24, 1926 Pam has been severe One and 
morphine needed in twenty- four liours For ten days the ^ 

the arm elevated m a perpendicular position This was excessively P^n 
talcd large doses of hypnotics, but there wms no change ^ j.seasc 

It was thmigiit tiiat the removal of the arm wms out of the 7«cst o„s 

Anri nnfo the chest walls Alcohol injection of the nerve roots seem d , . 
:r;"« 0. po^t^y o. .he Phrc„,e A, any 

relieve the intolerable pain, it was decided to section the posterior ro 

'""Thistpenation was done May 29. 1926 The first dorsal was 

. he pup.llarj changes noted Then the eighth, seven h closed 

Latcd and cut and tlie fifth cervical crushed m a heavi clamp « 
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and tiic wound sutured in the usual mannci Subscciuent ncuiologieal exaniination by 
Dr George Hassin showed aiucsthesia in the skin areas ot these nerees Homers 
syndrome was present The pam ceased to such an extent that morphine was no longer 
required, but an unpleasant feeling of heaviness in the arm persisted 

The remarkable feature was that tuthiu foity-cight hows the lytuphcrdeina had 
cnlticlv dxsappeaicd f}om ihc hand and most of the atm Some swelling persisted about 
the shoulder and especially in the anterior axillary folds, probabb^ the areas of the 
second dorsal and the fourth cervical which were not cut The left hand was noticeably 
wanner than the right m spite of the apparent interference with the circulation Extreme 
wrinkling of the deflated skin was seen This condition persisted for about a week when 
the oedema began to recur and at the end of about a month, the arm was m the same 
condition as before the operation 

Summary — Posteiioi loot section m a case of obstructive cedema of the 
aim pioduced such extieme vasodilation that the cedema almost disappeared 
This was a tiansient phenomenon and leciinence took place in about a month 
Discussion — One is stiuck at once in this case by the exact similaiity of 
the lesults to those obtained m peiiaiteiial sympatheticectomy It seems 
reasonable to assume, therefoie, that a veiy similar intenuption m the lefiex 
aic conti oiling vascular tone has been pioduced 

The exact paths of the effeient and affeient loops of the vasomotoi leflex 
aic have been the subject of an enormous hteratuie, which has leceivcd 
extensive additions in the last few yeais on account of the large amount of 
suigeiy done m this field Jonnesco’s and Jaboulay’s earlier woik has been 
brought to oui attention again and the subject earned much furthei by the 
extensne reseaiches of Leiiche l 2, 3, 1 Most of the authois in this woik take 
the view that when one does a peiiaiteiial sympatheticectomy, one cuts the 
motoi neives to the vascular walls, paial>zing them tempoianly, and that, m 
the couise of time, these lathei piimitive muscles have the power to assume an 
independent tonus 111 the same mannei as the intestinal 01 caidiac muscle 
AAhedkopf ’’ saw no leason to believe that theie were any sympathetic 
afteients in the peiiarteiial plexus Ran son sa}s in concluding a lesume 

of 0111 knowdedge of this field, “ It will be evident fiom the foregoing discus- 
sion that no satisfactoiy explanation of the hypeiemia followmig peiiaiteiial 
sMupatheticectomy has yet been piesented ” Lenche in a senes of inxestiga- 
tions does not aiiive at any veiy definite conclusion but suggests that the 
sensoiy limb of the aic may be imolved 

The difficulties in this field are much enhanced by the fact that m most 
expel imental animals, especially in dogs, these changes so sti iking in man, 
aie almost totally absent This fact has received beautiful exjDerimental proof 
111 the caieful w^oik of Lehman • Lenche also agrees wuth these obseivations 
The opposite riew^pomt has been admirably stated by Halin'*' He 
belier cs that the 1 esults of s ympatheticectomy aie due to the intenuption of 

*\Vliat then is the mechanism of periarterial sjmpatliectomi ’ Long centrifugal 
paths arc not sectioned That an\ long centripetal nerics bing m the adventitia 
arc therein interrupted Bv tins means a great part of the centripetal path for vasocon- 
strictor tonus arc interrupted, then this constrictor tonus is abolished, which is equivelant 
to a In pera:mia 
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explain on tins basis why the tone i etui ns , f •“ 

sections of the affcient limb tahe over the wo.k’“ 



Tic I — Dinfrini of tlics>mp'ithctic reflex arc vasomotor control as postulated by the author A B 
and C represent the three points at nhioh interruption of this arc brings about a very similar vasomotor 
ellfet PointC the posterior root, being obviously afferent it seems reasonable that points d and fl Iieon 
the afTcrent arc 


Pcnaitcnal sympathectomj as js well known causes a temporary vaso- 
dilation of (lie coi responding limb It is also well known that lamisectoni}, 
the opciation popnlaiwcd by RoyJe and Hnntei, produces an exactly similar 
result The experience of many suigeons has shown that while its effect 
on musciilai lone is exceedingly doubtful, the vaso-dilation pioduced is con- 
stant, evident and mai ked The case reported adds a third point, that is, 
that section of the posterior roots produces an exactly similar effect, marked 
teinpoiaiy dilation It seems, therefore, peifectiy reasonable to assume that 
m each of these cases we aie severing the same tract at a different level as the 
effect seems to be so similar One cannot possibly believe that the posterior 
loots contain any but sensoiy fibres, and theiefore, the conclusion is justi e 
that the entne tract which is covered by these three types of operation is a 


What then is the course of the vasomotor reflex arc ? Potts and Kramer 
nnd Todd“ have shown that numerous sympathetic fibres reach the vesses 
m their moie distal portions dnectly from the spinal nerves This is especia ^ 
urm the skin It is vll knovn that stimulation of distal segments o 
spinal neives causes vasoconstricton and heie we are dealing 
stimulus We may assume that effeient vasomotor tracts lea\e P 
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cold in the antenor roots and gam access to the vessels thiough the spinal 
neives, reaching the smallei branches or more distal portions of the laiger 
trunks below the level at which sympatheticectomy is ordinarily performed 
The atfeient limb follows upward m the adventitia of the artery until it 
gams entiance to the ganglia of the sympathetic chain, entering the cord 
through the posterior roots Langley has made it clear that the afferent 
limb of this aic in all probability consists of at least two neurones, synapsis 
probably occurring m the sympathetic ganglion and in the posteiior root 
ganglion as well as many cases (See Fig i ) 

This assumption also does away with the necessity for assuming two sets 
of nerves to the vessels, constrictors and dilators Interruption of one or the 
other limb in the reflex arc can produce any of the various phenomena which 
have been noted m this connection 

Finally it may be noted that this case also shows clearly that there aie 
affeient sympathetics m the ceivical region The absence of white rami m the 
cervical region has been noted by Ranson^'^ and others Vogt^'^ desciibes the 
nucleus sympatheticus lateiahs supeiior as extending upwaid including the 
eighth cervical Even m the absence of white rami, it is clear fiom the results 
in this case that afferent fibres must be included with the effeient in the 
gray rami 

BIBLIOGRAPHY 

^ Lenche Comp Rendu soc de bio , vol Kxx, p 66, 1917 
“ Lenche Arch de mal du coeur , vol x, p 79, 1917 
“Lenche Pressc med , vol xxv, p 513, 1917 
* Lenche Lj'on chir , vol xvn, p 703, 1920 
“Wiedhopf Munch Med Woch , vol Kii, p 413, 1925 
® Ranson JAMA, vol Ixxxvi, p 30, 1923 
‘Leham Annais or Surgery, vol Kxvn, p 30, 1923 
® Lenche Lyon chir , vol xxvii, p 392, 1920 
® Hahn Zent f Chir , vol liii, p 9, 1925 
Krogh, Harrop and Rthberg J of Physiol , vol Ivi, p 179, 1922 
” Lenche and Policard Pans med , vol xi, p 27, 1921 

’"Bajliss, quoted by Krogh Anatomy and Physiology of the Capillaries, 1922 
’“Potts Anat, Anzeiger, vol xlvii, p 138, 1914-1915 
” Kramer and Todd Anat Record, vol viii, p 234, 1914 
’“Langley Schaeffer’s Textbook of Physiologj'- 
’“Vogt Handbuch der Neurologic, 1910, p 146 


119 



malignant ghowths of the THYKOID* 

By Eugene H Pool, MD 

OF Knv Yonu, N Y 
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■! I he hislolopral puluies ea,, lo an astonishing degree, so that eteii 
«tll-li.,,„e,l pathologists often find ,t diffieiilt and even i^iossible to deter- 
mine whethei a goilic is or is not a malignant growth from the study ol 
tissue sections 


^ A c.iteful follow-up as a means of determining the true condition m 
flouhtful cases has been geneially neglected 

Sixteen malignant giowths of the tlwroid have been observed at the New 
^ orlv ] rosj)ital m lecent \cars J am indebted to Dr John Rogers foi the 
recoids of fi\e of these Since the object of this paper is to analyze what 
ma} he done In surger\ , the results m these cases are presented 

houitccu Carcinoma Post-operative — Five died within 8 months, local 

cxlcnsion or mclastascs Three died in about 3 years, metastases Two lost 
in 1 and 2 jcais, icspectnely, but presented local recurience One post- 
opeiatnc death 'I'lnce appaicnth well but less than one year aftei operation 
'I wo ‘lai count ( I3 mjihosarcoma) 1 hese died within 8 months, local extension 
Main other cases have enacted consideiable discussion as to the possibil- 
ity of malignancy These have been carefully studied bv the pathologist and 
clinician, hut no doubtful case has been listed as malignant They include 
those cases of adenoma in which the pathologist reported histological evidence 
of malignancy hut no recuirence occurred 

On ciccount of the uncertainty which often exists m pronouncing certain 
cases of goitie as malignant, it is well to review what is meant by malignancy 
Oidinanly the term implies imniatuie 01 emhiymnic type of cell, rapid 
giowth, peiipheial extension, with infiltration of the sui rounding tissues, 
RndencN to develop metastases, tendency to cential degeneiative changes, 
liability to local iccunentc aftei lemoA^al and systemic manifestations as 


cachexia (Adami) 

These qualifications, however, cannot he umescivedh ajiphed lo nia igna 

growths of the tltyioid ,-«ciiIt 

Attempts to classify the various types of carcinoma of the thyro 

artificial and confusing fables which seiye no nseful 
cations as riven by Langhans and Kocher are not appropriate oii_ag«^ 

York SorgnJi Society, Octolier Innr*’ 

Post-Graduate Assembly, October 21 , 1926 
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liansition of one gioup into anothei It is sufficient for oui pui poses to 
appreciate certain broad subdivisions 

Carcinoma may originate in the th)aoid pai enchyma , in an adenoma, oi 
m aberrant thyroid tissue 

Carcinoma oiigmatmg in the thyroid pai enchyma may show histologically 
an extiemely lawless cellular growth with all the evidences of extreme malig- 
nancy 01 the type may be an adeno-carcinoma or papillary adeno-caicinoma, 
with little to suggest malignancy These neoplasms follow the tendencies of 
growth and invasion which are noted in carcinoma elsewheie The growth 
invades the thyroid to a variable extent, even ciossing the isthmus to the 
other lobe, ultimately leaches and infiltrates the capsule of the gland and 
infiltrates adjacent tissues, notably the tiachea In contiast to malignant 
giowths oiiginating m adenomata, metastases occiii mainly by the lymphatics, 
the regional nodes being first involved 

Carcinoma originating in an adenoma has recently excited much discus- 
sion and the study of this lesion has added greatly to the knowledge of 
malignancy of the thyroid The subject demands somewhat extensive 
consideration 

An adenoma is a definite tumor formation It is a round or oval ciicum- 
scribed encapsulated mass within the thyioid pai enchyma In many cases 
multiple adenomata are piesent Then stiucture is not uniform, they may 
piesent vaiious types of tissue, notably embryonal, fetal or adult The fetal 
is the most common and consists, in geneial, of concentrically ai ranged cells 
with no apparent lumen , the embryonal type shows an even less diffiei entiated 
sliiictuie, ivhile the adult presents acini with lumina containing colloid and 
tonforming inoie oi less closely to the noimal thyioid stiucture An adenoma 
often piesents combinations oi laiiations of these types, and often shows 
stiands of cells without apparent coordination or arrangement It is at once 
evident aftei observing such histological pictuies how difficult it may be to 
lecognize malignancy from the study of tissue sections 

These giowths illustiate the doctrine of Ribbert of the unicentnc giowth 
of tuinois, that is, growth occurs at the peripheiy and the most mature or 
central paits undeigo degeneiative piocesses wdnch lead to secondary changes 
of fill! oils, hyaline, oi calcaieoiis character Central neciosis and hemorihage 
often lead to the formation of cysts 

Caicinomata originating in adenomata aie at fiist limited by tbe capsule 
of the jiaicnt tumoi When the giowTh has penetiated this capsule its 
piogicss IS like that of a cancel originating independently of an adenoma 
In a ceitam jnopoition of cases malignance wnthin the adenoma may lie 
lecogni/cd inici oscopicalh be the moiphologe^ and arrangement of the cells 
Ihese charactei istics may be confined to small aieas oi may be wndely spread 
tlnoughoiit the adenoma In other cases graee doubt persists eeen after 
caieful studi , the cellulai arrangement appealing lawdess but nothing other 
than this featuie suggesting malignancy The recognition of iinasne proper- 
ties of the tiiinoi, which is the best eMclence of malignancy, is particularh 
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Giahani’s contribution will piove of great value if his interpretations 
pjocc coriect He concludes that the inoiphological chaiacter of the cells 
ami tissue is an unreliable basis foi the determination of malignancy of 
(Inroid tumors, that their malignancy depends upon their tendency to invade 
adjacent tissues and (liat the most constant single indication of thyroid malig- 
nancy IS iinasion of the blood-vessels 

lie states, further, tliat epithelial tumors that are encapsulated and shon 
no invasion of the blood-vessels are benign, irrespective of their microscopic 
afipcarance 

From a practical viewpoint it must be emphasized that the examination 
of an adenoma for blood-vessel invasion is a somewhat prolonged procedure 
Jt IS not comparable to a rapid frozen section of a bit of suspected tissue, 
foi instance, in the bieast It can therefoie only be employed by a careful 
study of the tissues after the opeiation has been completed In other words, 
It has a hearing upon piognosis but not upon the operative procedure We 
have nc\ or been able to find true vasculai involvement, although tumor cells 
have been found occasional!) in spaces containing blood-cells 

In the Mayo Clinic fioiii 1910-1916, i 6 per cent of goitres exclusive of 
exophthalmic w eic classified as cancer (Balfour) Over 80 per cent of the 
patients w'cre ovei foi ty yeai s of age and the largei proportion were women 
In almost all of the cases there was a long preexisting goitre This supports 
GiahanTs statement tiiat 90 pei cent of malignant tumors of the thyroi 

oiiginate in adenomata , 

While we must accept the evidence that cancers of thyroid aie precede 
l)v, and develop m, adenomata in a laige piopoition of cases, there is no con 
vincing evidence as to pioportion of adenomata which become maignan 
Careful analysis suggests that possibly undue weight is 
attached to the probability of cancer developing m an adenoma 
leviews the conditions which existed three to four decades ago wi g 
ope.;ihons weie unusual and patients hai bonng adenomata did n 
accept smgical inteivention, one is impiessed by the fact that 
of the thyroid were noted, indeed fai fewei than would have ee 
adenomata presented the marked tendency to malignancy whici i P 

well be that undue import mce has been attached 

blood spaces or even m definite vessels adenoma are 

same structure as that of the adenoma The vessel walls ot 
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exUemely thin, they lupture and erode leadily, as is shown by the tendency 
to hemonhage in the cential poitions The apparent piesence of tumoi tissue 
within vasciilai spaces might lepiesent non-mahgnant extension oi might 
be an artifact due to handling oi cutting the tissues Definite invasion of 
the vessel wall or growth of tumor tissue along the mtima should be recog- 
nizable to be convincing as to the malignancy of the adenoma 

An obvious argument m favoi of the possibility of non-malignant exten- 
sion within the vessel is the long-accepted teaching that non-mahgnant 
metastases, especially m bone, occasionally occui m association with the 
growth of a simple goitre This impiession which was oiiginated by 
Cohnheim half a centuiy ago has been unquestionmgly accepted by most of 
his followeis, but has been attacked lecently, notably by Beiard and Danet 
They state that Wolflei examined the sections m Cohnheiin’s case and 
found evidences m the thyioid suggestive of malignancy They also analyzed 
a number of reported cases bearing upon this subject For instance, m 1910, 
Vellot published a case of a man of sixty-eight from whom a tumor m the 
lumbar region was removed, which presented the structure of the thyroid 
gland The thyroid showed only a very small nodule which did not increase 
m size during the subsequent fifteen months Yet, recurrence of the metas- 
tasis occurred and the patient died after a second operation Examination 
of the thyroid then showed a small encapsulated apparently benign adenoma 
which, howevei, m one area on microscopic section showed what was con- 
sideied typical carcinoma Crone in 1914 published similar cases On the 
basis of such observations the authois consider it necessary to revise the 
views bearing upon so-called benign metastases fiom simple goitres They 
consider that a metastasizing goitre is a malignant goitre, and deny the fact 
tliat thyioid tumors differ in this respect from the general rules lieaimg upon 
tlic evolution of new growths Simpson reaches the same conclusion, namely 
that theie is no such entity as a benign metastasizing goitre 

Tlie difficulties encountered by the pathologist in detei mining the existence 
of malignancy 111 this organ must be emphasized Fiequently the whole gland 
is diseased and cancer develops only m one portion The pathologist should 
theiefoie leceive all the tissue remored at operation, fresh and unfixed 
When the tissue has been fixed its texture and color are changed and it is 
moie difficult to recognize suspicious areas As already stated, the recog- 
nition of invasive propeities of the tumoi is usually difficult and the occur- 
icnce of inegularity in size and anangement of cells and nuclei has less 
significance than m other organs 

The careful pathologist no longer lelies in tumors of the thyroid solely 
upon the histological picture A correct diagnosis is best ensured b} con- 
sidciation of the clinical course, careful insiiection of the gross material in 
leceiit state in conjunction with examination of sections fiom suspicious areas 
01 m the absence of such areas, fiom many portions of the gland Coopera- 
tion between the surgeon and pathologist is essential 

V careful icmcu of the eMdence then, indicates, that — 
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invasion 


are certain characteristics in regard to thyroid 

‘iZrr invasion 

Ueqiient in carcinoma originating i„ tlie parenchyma, blood-vessel 

IS more fiequent in carcinoma originating m adenomata 

\\ liereas metastases may develop m hones oi visceia, there is a striking 
tcncenc) for then occurrence in hones Mammaiy carcinoma alone equals 
c.itcinom.i of Die thyroid m the fieqnency of hone metastases The nietas- 
tases m hones maj' lie multiple oi sohtaiy In some the primary focus 
renniins latent, and the metastases dominate the clinical picture, the original 
focus presenting nothing of clinical significance to attract attention to it 
A metastasis is usually of lelativei) slow growth and may appear to he 
a sohtai} tumoi for a considerable peiiod 

It is generally believed, on the basis of v Eiselberg’s case, that a tlyroid 
niet.istasis may function similarly to the apparently normal thyroid gland 
and act vicanously foi the thyroid Yet, this is at variance with one of the 
picccjits in legaicl to malignancy, that malignant cells do not function In 
V Eiseibcig’s case total tliyi oidectomy was followed by myxoedema and 
tetain lliese persisted until a metastasis developed in the sternum Four 
}CMis latei the metastasis was removed and myxoedema recurred 

I will omit discussion of carcinoma m aberrant thyroid tissue as well as 
the symptoms and course of the disease, except to state that the course is 
1 datively slow and death occuis horn the effects of the infiltration of adjacent 
stiuctmcs 01 as the lesult of metastases 

DtagnosC '! — In earl)' cases of caicinoma, especially those originating in 
an adenoma, theie are no clinical featuies to suggest the diagnoses Balfour, 
in discussing the clinical aspects, states that m only i8 per cent cou a 
positive diagnosis of malignancy be made clinically In 46 per cent maig- 
nancy was not suspected before operation He stresses the fact fiat fie 
cancel lies concealed within the thyroid for some time before reaching ic 
surface or undergoing systemic dissemination 

The development of a mass or tumor m the neck, or more freq 
increase in the size of an existing goitre, is usually the first feature to a . 

of the patent The growth .s always progress.ve w.t. » 
nfls of regression Ii regular and nodular suiface, firm, cren 
” “ e„ V If usual w,th ntlhgnaney In some oases, dysphagta dyspncea, 

II taf attng pa.ns fre the h.st features ohserved^ the paj- 
indicate that the neoplasm has already passed 3 
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thyioid, and are therefore late symptoms Errors have occasionally arisen 
in Chronic thyroiditis and strumitis, tuberculosis or syphilis of the gland or 
hemoiihage into a cyst But in such doubtful cases, a careful history and 
ph}sical examination will usually readil} clear up the diagnosis The so-called 
iron stiuma or Riedel’s thyroid, however, may occasion confusion In this, 
dyspnoea due to compression of the tiachea is the outstanding symptom 
Although the th}ioid is extremely hard and fixed, it may be diffei entiated 
fiom malignancy by the fact that it does not show progressive giowth, in 
fact, since the late stage repiesents a replacement fibiosis of the thyioid 
parenchyma, it is not associated with any inci ease in the size of the gland 
Treatment — Caicinoma in and confined to an adenoma must be con- 
sideied independently And this is the featuie upon which emphasis should 
be laid, because it offers conditions favorable for treatment Experience has 
shown that a large percentage of thyroid cancel s begin in adenomata, many 
of them in adenomata of long standing, that for a considerable period no 
clinical evidence indicates the fact that carcinoma has developed , that the 
histological pictuie is often not t 3 'pical While careful study of the tissues 
may demonstiate the malignant nature of the lesion, recurrence is often the 
fiist indication of it Not infrequently this has occurred in relatively young 
individuals, even as eaily as the third decade 

It IS evident that a lapidly growing adenoma, especially in middle life, 
must lie legal ded with suspicion and should be treated as malignant The 
pioper ]Mocedtue in these cases is lesection of such portions of the thyioid 
as contain adenomata This may include paits of both lateral lolies and 
istbiniis Such a piocedure is lelativeW easy and fiee from danger 

Multqile adenomata m geneial demand lesection, solitary adenomata, 
especially non-toxic, may be enucleated These procedures are lefeired to 
heic since they may be regarded somewhat in the light of prophylactic meas- 
uies, namely, the removal of potentially malignant tissue 

Considering the relatne infrequenc} of cancel of the th}ioid, it seems 
unwise to alarm a patient by the suggestion of malignant potentialities 
While the lemoval of adenomata should be urged, the probabilities of the 
development of toxic s}mptoms are a sufficient aigument m most cases to 
eiisuie consent to operatioir 

Caicinoma oiigmatmg in the parenchyma, or secondarily involving the 
paiencliMua by extension through the capsule of an adenoma, constitutes the 
l\pe of caicinoma which uas exclusnely lecogmzed before the significance 
of adenomata as the faroiite nidus for cancel giowth was appreciated 
Undei these conditions the cancer is diffuse and infiltrating and since its 
clinical evidence is at first obscure, it often reaches an ad\anced stage before 
aid IS sought and before the true condition is appieciated hr the surgeon 
UirforUmateh when the diagnosis of malignancy is definite the case is 
rimalh lierond the po‘^sibiht\ of cure b}* surgerr If the growth has 
pencil ated the capsule of the thyroid and has iinaded the adjacent tissues, 
crcii radical operation can accomplish nothing Suspicion of malignancr', 
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Ijtde <nd ;n 

of fio/cn sections since the histoloi^.r i ^ obtained by examination 
otrers a tjpical picto e - 

comjilefe remoxal of the thvroid it as complete or almost 

tnus be difikiilt VT ^ to such a step 

ns til cell) cancel ous. the other lobe natuially should Lt be com « 

Ltne alh- both lobes aie nnolved, the capsule has been penetrated and aclja- 
cen tissues invaded Undei such conditions complete removal of the thuoid 
will subject tlie patient to discomfort and iisk without offering hope of a 
t adical cure 'ilieiefoie, while total extirpation of the gland is theoreticalli 
the iiropei jirocediire, it is only raiely indicated because m cases of limited 
extent it is too muth and in advanced cases it is too little 

J Iiat ojnnions cliffei in legard to total extirpation of the thyroid is 
c\idencc(l I)} contrasting tlie views of x'arious suigeons Thus, Von Eiselberg 
and Kochei lueserved a juecc of the gland, Kausch lecommended complete 
cxtirjiation and vSudetk pei forms total extirpation when he operates at all, 
hut he claims remaikahle results with Rontgen inadiation He therefore 
opeiates on no case m which metastases are demonstiable or wheie the tumor 
has mv.uicd the neighbonng tissues 

Opoatwe Result <: — In Balfour’s report there were 65 per cent operative 
01 enrh post-oj)eiative deaths from the disease The late results of the 
lemninder are still uncertain The gieat majoiity of apparent cures occurred 
in those cases 111 which the malignant change was an unexpected finding 
Total tin loidectoni) was larely performed ih this group In most instances 
the lolie containing the tumoi and the malignant process was removed, but in 
main (he enucleation of an adenoma was the procedure 

I))adiafiou — In view of the uncertainties of operation in advanced cases 
inadiation must be given senous consideration Most radiologists agree that 
carcinoma of the thyioid is lemaikably sensitive to ladiation 

One might summarize what has been said somewhat as follows 
Removal of adenomata is the best means of treating cancer of t le t u 

roid It constitutes a prophylactic proceduie 

If caicinoma is discovered after the leinoval of an adenoma, g 
post-opeiative ladiation is indicated 

Cancer not limited to an adenoma is laiely cured by surgeiy 
wtTthe chni^ diagnosis of cancel is definite, irradiation is m genera! 

prefcnble to bold efforts at radical eUirpahon 

So. coma -Sporadic cases of sa. coma have !>«" f „ „„ 

tliyroid contains w its stioina considerable ^ ’y^, „,e epi- 

,rl-.v c^nreoma should not occasionally develop theiein 

S'l’t-ueT^stly in p.epondeiance and ,s a J;— 

hum Theiefore the relative fiequency of saiconm might 


126 



MALIGNANT GROWTHS OF THE THYROID 

to be small The differentiation from carcinoma in an individual case offers 
difficulty by reason of the great vaiiety of forms which carcinoma may 
present Ewing states that the occurrence of sarcoma, implying by this 
definite evidence of mesoblastic origin of the tumor, still requires demon- 
stiation No detailed consideration of sarcoma is possible since the rare 
individual cases which undoubtedly occur have not been grouped and excite 
discussion chiefly m the effort to prove or disprove that they are sarcomata 
But in most cases the discussion leaves even this feature m doubt Yet 
DeQuervam states that all varieties of sarcoma occur in the thyroid 
His views represent the prevailing impression and teaching 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held October 4, 1^26 
The Piesident, Dr Charles F Mitchell, in the Chau* 

GASTRIC TETANY 

Dr W Harold Storm, by invitation, reported from the seivice of 
Di A P C Ashhurst, at the Episcopal Hospital, the case of a man, foity- 
one yeais of age, who was admitted to the hospital August 23, 1926, with the 
history of a leceiit attack of acute appendicitis lecuirens 

On admission there was well-marked iigidity over the right lower quad- 
rant, and though no mass could' be felt and peiistalsis was audible, and the 
patient did not appear ill, immediate operation was decided upon 

At operation, August 23, 1926, an adherent gangienous appendix was 
enucleated fioni a small abscess cavity and removed Four hours later, 
before complete recovery fiom anaesthetic, he had a veiy peculiar spell There 
was fixity of position of extremities and his eyes had a wild stare This 
condition lasted about an hour No epileptic history On the day following 
operation he complained of very severe gas pains and was given an asafoetida 
enema and rectal tube and was relieved Passed gas and voided 

The following day he again complained of distention, which was only 
partially relieved by enema Faiily comfortable dining night At the end 
of forty-eight hours, on August 26, the distention became woise during the 
day and was not lelieved by an enema Eseiin sulphate, gi 1/40, given 
hypodermically and lepeated 111 an houi, gave some, but only tempoiary 
relief Enema brought no relief 

On August 27, the patient piesented the clinical picture of threatening 
acute intestinal obstruction Peristalsis could only be heard faintly at long 
intervals Rested more easily towards noon, but at 2 p m complained a gi eat 
deal of the distention, which was extieme Theie was no pain At 6 30 p m 
patient could be heard groaning fiom a distance He had his aims extended, 
wiinging his fingers and crying out with pain Had a very anxious expres- 
sion on his face and was vomiting foul-smelling material Eneinata gave 
no lelief, but inoiphme and gastric lavage seemed to afford some relief Con- 
tinuous enteroclysis and morphine oideied and nothing by mouth Patient 
lested fanly well aftei 9PM and had no more pain 

After two days of much relief, he developed, August 30, a Molent diar- 
ihosa Tow aids eiening ne had spasmodic convulsive seizures in wdnch he 
thiew his arms out from his sides and shrieked wnth pain and said he could 
not bieathe because of a feeling of oppiession beneath the sternum Uppei 
abdomen ballooned up (stomach) and then went dowm wnth eructations of 
gas b} mouth Tempeiatuie 102° Comulsive seizures weie quite frequent, 
but occurimg at iiregulai inteivals These seizures continued during the 
next twent}-foui hours 

The blood w^as tested foi chloiides, calcium, and CO_, content, and the 
mine for chlorides B 1 calcium. 1001 mgms per 100 cc blood (normal 
IS 10-12 mgms pel 100 cc) B 1 COo combining power 708 lolumes 
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cent solution of sodnim rhlm.i , i p m . 250 c c of k per 

aciminisliation of the hypertonic sodium rh?n^”l During the 

«u;, c co,n „ls,o„, , esuhrng"™ he 

^|)|lll^g some of Ihe solotL mto Ihc sokmeneouftissucf ' tIU'' 

«.is in tai llie mosl sevcie of all Eyes diverged face looIiS is?(T 

’Sf none '"f?,' "T '™,t’,.ra ™v„b,e« 

nmi vcd A duUn'iuor "Miceabh 

"Culsions nftrlhl , 3 I’M The man had no more 

1 / 1 intravenous 15 pei cent sodium chloride The dis 

tended stomach went down aflei the passage of duodenal tube Gastric 
.m.ih SIS of one specimen from stomach (taken just after lavage) showed no 
lice indioehloiic acid and on!} 25 total hydrochloric acid During night he 
had se\eie diarihcca but icsted fanly well Was fed cocoa, milk, orange 
jime, lemon jmee, etc , eveiy four hours, by duodenal tube, getting 250 cc 
each lime 'J hcic ueie no moie convulsive seizuies, and on September 1, his 
condition was much impioted, abdomen soft, stomach not distended, no 
\omiting, and diaiihaa checked Convalescence was further complicated by 
the desclopmcnt of a pulmonary inflammation which is suspected to be 
tuheiciilons He is still m the hospital 

JJk a P C AsiiiiliKSI leinarked that the patient whose history had 
been incsenfed by Doctor Storm is one of the complicated cases of appendi- 
citis which IS mentioned in his paper on "The Mortality in Appendicitis” 
This ni<in smvi\cd He w''as very sick at the tune and Doctor Ashhurst 
hehetes that he urns made very much w^oise by eseiin He had a gangrenous 
<i])pcndi\, lying in a mass of adhesions Foi tympanitis .three days after 
operation he wms given a dose of eserm, causing too active peristalsis in the 
presence of a subsiding pentonitis and this m turn caused an intestinal kink 

and partial obstruction ^ 

The fiist tune he had used eserm evas in a case of ty^phoid penoration wi 
successful suture Aftei thiee to six days the patient became very muci 
distended and a dose of eserm was given The distention went ^ 
the natienl died, and at autopsy a second perforation was leveae 
TS L beon af.a.d of osenn penton..,s W= shoolcl always rem-er 
llnl lire palient is nol sick because he is flisteiicled, but is disten e 

mck, lire lieatment. llrerefore, is not to reduce tire disteutioo, but la 

*''^'ji7*l'be cm" lepoited by Doctoi Stoiiii, by wasliiiig the stomach and gimS 
,u„, hure lire patient was tided over the pe.iod of distention B» ^ 
fl nlistruction the hydrochloric acid was not getting out of ns s 01 

teorbed T-bf'T “"f iSnic* 

f.pnt’s state was so very serious that he decided to give Inn yj 

Sution intravenously, winch was done, and the patient got we 

Da John H Jopson recalled a case wluct 

. year and a half ago from Ins set vice at the iMedico u 
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was one in which topical gastric tetan} was obsened following operation for 
a large inguinal hernia wheie the man vomited repeatedly after the opeiation 
y\ Jutte tulie was used to relieve him The function of the Jutte tube is to 
lelieve distention of the upper intestinal tract Of the people that it keeps 
alne, a number are liable to develop alkalosis unless measuies aic taken to 
prc\ent it b} hypodeimoclysis of salt solution Another case now con\alesc- 
mg IS the third he has seen This is a woman of thiit}-nine who had incom- 
plete intestinal obstruction Operation levealed caicinoma of the ascending 
colon, for which resection of the terminal ileum, cgecuni and ascending colon 
was jierfoimed Acute dilatation developed on the second day and was leheved 
by the Jutte tube She was all light for ten days when dilatation of the 
stomach again developed, due to adhesions around the pyloius Aftei tieat- 
mcnt foi seveial days with the Jutte tube, the patient became dehydiated and 
developed the typical symptoms of alkalosis In view of hei gieatly deh\- 
drated condition, glucose was admiiiisteied inti avenously m connection with 
hypodeimoclysis Foui bundled cc of a lo per cent solution of glucose and 
continuous hypodermocl) sis were given the fiist day with piompt lelief of 
the tetany and the next day 500 c c of a 25 per cent solution Re-operation 
then relieved the adhesions aiound the pyloius She made a good conva- 
lescence thereaftei 
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Dr A P C AsiiiiURSi lead a paper with the abo\e title, foi which 
see jiage 89 

Dr Gi:orge P IMlllcr said that Doctoi Ashhurst’s paper bungs up the 
peiennial discussion, and he docs well to emphasize that the moitality is in 
the gioup of cases where abscess and gangrene and diffuse peiitomtis are 
piesent Two yeais ago Doctoi Mullei repoiled one yeai’s work and 
sestciday he anahzed the past }eai’s noik In neithei one weie there an) 
deallis m acute appendicitis wheie diainage was not employed Many of 
these cases were classed as peiitonitis, ic. there was Unhid fluid m the 
abdomen which when cultured showed miciooiganisms Thciefoie. the piob- 
1 cm IS — as Doeloi Ashhuist has said — in the diamed cases 

In the past \eai he diamed 36 ca'=es and had 4 deaths, a moitality of 
II 4 pel cent That is a high moitaht) The total moitaliU foi the whole 
gioup nas 34 pel cent As compared with the yeai previous, nhen he 
showed 50 diamed cases with 5 deaths (10 per cent ) there is an mciease 
of I 4 per cent but aclualh the peiccntage of drained cases was less because 
thc\ now close more cases wnthout diamage 

Gucin , of Columbia S C published a paper in the Axx \ls oi' Surgery 
foi last August in which he gives his lesults for 25 )ears, shownng a total 
inortaht\ of i i per cent — 6^ cases with one death The speaker had no 
deaths m two \eais m cases which weie not drained In the remaining cases 
he has a mortalit) of 2 i pei cent— (664 cases) and m the group of cases— 
not difiusc peritonitis cases — the mortahu was i 7 per cent 
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ilic (hfleicnce in mortality as leported bv 

.helhcr the ro pei cent n.ort7tyi nc 
fiticslion ones m nr-pdin « 'ii . ^ 


various writers makes one 
one’s p.occclu.e -Iterr'™" "f' '“>1^ '« 

"PO.il, ons ,n (licse cases’ A .ccent piZTftl’ ^ 

^\nlo„s, shoned .he pen.^neal cavu,” st™/, '^3 

t!r(h ’'"il clecompiession The difficulty is to know wLt 

t I da^ . c ui ing which tune the patients have had nothing b) mouth 

etc IS al\\a\s the danger of throwing these patients into alkalosis He 
used to flunk that the thing to do was to individualize the patient, and that it 
\\as hettci not to ha\c a tune schedule, as the delay in some patients might he 
‘■i\ lioiirs and m others hvo da\s So fai he had had nine deaths, five one 
^caI and foiii the next Wh} does one have a mortality of lo per cent, 
when Guetu onh has jjA pei cent to 2 per cent ^ One does not haie 
enough cases lo sohc this question in one }eai 01 even two 

HI MG.\ HOiNY ENLARGEMENT OF THE CONDYLOID PROCESS 

OF IHE MANDIBLE 

]Dr Rom !u II I\t read a papei wnth the above title, for which see 
page 27 

Dr Gi oiu.i P jMl'Lllr called attention to an error 111 technic which he 
made the }cai befoie last in connection with this incision He was removing 
(he loose cattilagc fiom the joint, it was easy to expose and to remove, but 
at the tunc he cntonntcied some hemorihage m the lower angle of the wound 
m tiMiig to icach the vein, and urged the assistant to retract harder, so that 
he could examine the bleeding and stop it The day following the opeiation 
the p.Uicnt showed ail the signs of facial paralysis This was distressing, as 
the patient happened to he an actiess In three months' time, 
chsappeaied wnth the exception of an inability to wrinkle the ' ' 

is still the case She wxas able to dose her eyes, etc. , and by wearing 
over the foicheaci she is able to conceal the fact that she is unable to 
it The diaggmg clown to look at the vein was sufocien g 
injuiy to cause the palsy 

CARCINOMA OF THE THYRO-GLOSSAL DUCT 
DOCIORS HuiiLFY R Owen and Helen J'K'to the Wonwi’s 

tiie St 'T,t r- A - SX 

breathing or swaiiown g 
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palpitation or d} spncca Claims to have lost about ten pounds in weight m the 
jiast \c.ir and has felt decidedly weaker No historj of insomnia Appetite 
IS good Menstrual history normal 

From the midline of the neck in the legion of the thj'^roid caitilage, 
extending to the left of the midline, there is a tumor the size of a hen’s egg 
It IS not attached to the skin Theie is no inflammation of the skin The 
general consistency of this tumor is haid Theie is, howevei, one soft area 
thout the size of a walnut which apparently fluctuates The tumor is not 
tendei It apparently moves with deglutition 

September 23, 1925, Doctor Owen, thiough a collar incision about three 
inches long, exposed the mass, which appealed to be cystic Ruptuie occuiied 
while attempting enucleation, c\stic and colloidal mattei escaped into the 
wound The capsule of the tumoi extended up to the hyoid bone beneath the 
sternum and beneath the 
steino-h}oid muscle It 
was impossible to le- 
move the entire capsule, 
but as much as possible 
was tied and severed 
Pait of the stump of the 
capsule was left above 
and pai t below the cystic 
poi tion of the tumor 

March i, 1926, the 
patient was leadmitted 
to the hospital with a 
lecuircnce at the site of 
the opeiation The size 
of thepiesent tumor was 
about two centimeti es in 
diametei, slightly to the 
left of the midline of the 
ncclc The tumoi was 
lotmd, liaid and adhei- 
ent A second operation 
was peifoimed Maich 2, 1926 thiough the scai of the foimei opeiation 
'J’wo small tumoi masses weie dissected out one c\stic, the second a hard 
fibious mass Both i\eie attached to tiacheal iings 

The excised poition of the cist lemoied at the first opeiation had a wall 
laning in thickness fiom o 5-0 3 mm and iias inegnlarh loculated There 
Mcic scieial low projections on the mnei 'surface ' IMicroscopicall} the nail 
consisted of parallel bands of fibrous tissue in mIucIi Mere embedded dense 
masses of hinphocites Some of these closeli lesembled hmiihoid tissue. 
?c the\ shoMcd fanl\ defined reticulo-endothchal cells 'sui rounded b\ 
hinphocites Otheis. cspecialh the small peina'^culai groups, Meie cleaih o'f 
infiammaton oiigm The inflammation extended into the suiiounding inus- 
dc Minch Mas mfiltiatcd In small lound cells and. m main places invaded 
in fibunis tissue The bloodvessels mcic thick-M ailed and for the most part 
dilated Heic and there m the c\st Mall small ^eslcles lined In uiboidal cells 
w Cl e seen '1 heir strucUue iccalled that of the tin roid but'thc\ contained 
no colloid Mthough not tcpical the} Mere interpreted as fudimcntarx 
inioul cesicks Mhich are often seen m the nalk of branchiogcmc and 
tin lo-loss il c} Sts No cbaractei istic epithelium could be found lining the c\ d 
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h ii!plioc\ tes Thick-willcd vessels ire Msiblc The dirk spots ire 
engorped vessels 
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H e draiaclcushc f,l„oi,s tissue ivall 7* T ""’" "'“" W 

liiM- » '’' 7 '’"’'-' “f ludimemarj timorf bssui’™Tr“i“' tent, 

' a\c been formed simply m lesnnn.;^ m fi ^jmphoid tissue ma\ 

lire llltiimcnlai, thyroid vcsitles might be into!, 'ST carcinoma cells ami 

^ tn .-1 1 idcss. It IS deal that a c, st steel for ! “ “ “ Sra«lli 

lire malign., lit gi o« lli Had ,h!, i,je„ a^evS ST time Wore 

seems impossilile that tinioid ,„s„e sl onid .of h, T T''‘ " 

'li.ilc ilcigllliorliood, but none ivas present toTf T” 

AS situation and cliaracter do 

' ”0t coi respond to an) 

form of c)st and there- 
fore we adhere to the 
original diagnosis of a 
cyst derned from cm 
bryomc rests, prohahly 
f 1 0 m t li e ])han ngeal 
pouch coi responding to 
the third branchial cleft, 

I e , the thyiTiophar\n- 
duct 

The pieces of tissue 
removed at the second 
ation microscopi- 
revealed a ppical 
Ilary adenocarci- 
The growth con- 
sisted of cuboidal cells 
with pale vesicular nuclei 
and irregiilai ill defined, 
often vacuolated piofo- 
plasm The cells some- 
More often they had a 
Occasion- 



Tk 2 — Ifil It power \ic\\ of tumor slio\\ mg the formation of P'1 pUl® 


times foimed vesicles which did not contain colloid 
papilla! 3 aiiangemcnt aiound a central core of connective tissue 
ally" a number of these papillae were contained m one large vesicle (Fig 2) 
In .1 few cueas the tumor cells had become much more irregular and stained 
veiy deeply, suggesting added malignancy A severe inflammatory reaction 
was jiiescnt and numeious polymiorphs in all stages of degeneration were 
found among the tumoi cells Lymphocytes were also found in abundance 
Lymph-glands as well as ai cas of less well-defined lymphoid tissue, and tiie 
suiioundmg connectni^e tissue weie invaded by the growth No norma 
thyioid tissue was seen 


Doctor Owen lemaiked that this case raises the question ot the origin 
of papdlaty adenocarcinoma in the thyroid region If one follows the teac i 
mg of the standaid text-books, it is generally considered to arise in tie 
p-land itself, hut in this case the thyioid appeared perfectly healtln ’ 
tiimoi was found at the site of the pievious operation and at the actiia spo 
wheie a portion of the cyst wall had been left behind One must there or 
assume an oiigm from the wall itself 

134 



CARCINO.MA OF THE THYRO-GLOSSAL DUCT 

It seemed just possible that they were dealing with a carcinoma of the 
thjroglossal duct But in ram had he searched the literatuie for any recoid 
of such a phenomenon He had come across no single desciiption of any 
malignant tumoi arising in the th3ioglossal duct oi from a thjroglossal c}st 
Dclafield and Prudden ^ suggest that a squamous-cellecl carcinoma might 
develop in such a situation and one other author mentions the possibility', ^ 
but none dcsciibe an actual giowth Noi could he find any example of a 
papillary adenocarcinoma aiismg from a bianchiogenic cyst In all the 
recorded cases the tumor is squamous-cell ed Some other oiigin foi our 
tumor had to be sought 

As long ago as 1857 Schlutei desciibed a somewhat similar gionth in 
the side of the neck which had no connection with the thyioid and which he 
supposed to be deiived fiom an accessory' thy'roid gland Tiladelung,’^® Jores,‘ 
Kapsammei ® and others describe papillaiy' adenomas and carcinomas which 
they' all attiibute to accessoiy' thyioids A veiy' able account of these tumoi s 
has been given by' Billings and Paul - They' have collected and analy zed all 
the lecoided cases (34 in numbei) of abenant thyroids and the growths 
aiismg fiom them Papillaiy cyst-adenoma and carcinoma have been 
reported fifteen times Some of these bear a faiily close resemblance to oui 
tumoi Thiee authois, Kapsammei, Barker^ and Hinteistoissei ® desciibe 
pailly cystic tumoi s, the cysts having fibious walls as in oui case They 
do not, honever, mention the piesence of lymphoid tissue m them 
Kapsammei ’s case is paiticularly inteiestmg foi he gives a figure of his 
tumor, which seems identical with ours except that it was much huger His 
tumoi was adherent to the thyioid gland, but had otherwise no connection 
Mith It 

If one studies these authois a good case is made out foi affiiming that this 
t\]}e of jiapillaiy adenoma 01 adenocarcinoma always aiises in abenant 
thyioid tissue It would seem to oiiginate but laicl)', if evei, from the 
tliMoid Itself and nerei fiom midlmc embryonic structuies such as tlnio- 
glossal ludiments But in thiv case if one supposes such an origin is to be 
explained away the cyst which was ccitainly present before the caicmoma, 
and m which the caicmoma began Of coui^^e ccsts may and do arise in 
abenant tlnioids but in that case one would expect to find colloid-containmg 
\cncles giouped ^omewhcic in the wall The resides in the sections w'ere 
cxtiemcK ‘sparse, weic nerei arianged in any kind of group and none con- 
tained colloid It might be held that the carcinoma had produced the evst. Imt 
in Mew of the histoiy and the findings at the fiist operation thl‘^ ■^eems scaiceh 
tenable He fully admit^^ that the hi‘;tological chaiactei of the cells suggests 
a lliMoid oiigin rathei than an oiigin fiom embrronic rests, but the clinical 
couise of the tuinoi points m the icrerse direction He thciefoie pioposed 
a comprnnine He would cnggc'^t that tumors of this type take their oiigiii 
not fiom the lining c])itlicluim of the bianchial or tlnroglossal ersts but from 
the uiclimcntarx tlnioid ti^‘=ue picsent m their wall Jins satisfies the 
histological toncln'«ions of Kaji^ninmcr ana JorCN with which he 
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POST-OPERATVE ^fASSIVE COLLAPSE OF THE LUNG 
Docioits ^V P liLARN and Louis PI Clcrl read a paper with the aliove 
title, foi Avhicli see page 54 

Dr JsijiOR R^VDI^ said that fiom the Biigham Clinic in Boston, ocor 
Stott lias icpoited the entne hleiature on this subject Ihere is a dehmte 

uioitahtN 1 he cases he had had all got well without bronchoscopic treatmen 

Jle had one iiaticnt with complete massive atelectasis following ^ 

chionic appendicitib ITe was extiemely ill for five or six day 
he uas too HI to take the chance of any ’-onchoscopic 
patient got well and in fifteen or sixteen days was read) to 
'i Ins condition is fiequently confused with pneumonia P 

signs of pnlmonaiy comphcation^s, look 1 kiL 


IS 


rns ol pmmonaiy , 

always deficcted towai d the affected side m collapse 0 
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TRANSACTIONS 

or THE 

NEW YORK SURGICAL SOCIETY 

Staled Meeting Held Oclobei 1$, 1^26 
1 he Pi esident, Dr Walton M artin, in the Chair 

OBLITERATIVE ENDOANEURISMORRHAPHY FOR 
TRAUMATIC ANEURISM 

Dr Harold Nluhof presented a man, now thirty-three yeais old, who 
accidently sustained a peifoiating wound of the left thigh by a 45-calibie 
bullet eight }eais ago The entrr wound was in the lowei pait of the thigh 
on its inner aspect, the exit was in the upper pait of the popliteal space 
After a few days’ rest in bed the patient was able to be up and about without 
s}mptoms Two to thiee weeks after the accident he noticed a pulsating 
swelling in the popliteal region The mass gradually enlaiged to reach “the 
si/e of a plum,” aftei which it remained stationaiy At no time were there 
well-defined sAiiiptoms lefeiable to the swelling Occasionally there was a 
sense of heaviness in the limb 01 a tiied feeling after a day’s work, but the 
patient was able to puisne an active occupation without discomfoit 

Seicn dais befoie admission to the hospital theie was a sudden seizure of 
sereie pain in the left calf nhile the patient was walking about The next 
da\ the ]iain extended to the left foot and toes Pam giew progressively 
Moisc, soon incapacitating the patient He was unable to sleep for five da}s 
hefoie admission to the hospital because of pain Discoloiation of the big 
toe and then of the second toe was noted two da>s before admission, the foot 
and calf became siiollen and bluish 

On admission the left leg fiom the knee down was enlaiged, cool, gener- 
ally bluish and mottled Theic were scatteied purplish red areas that weic 
11101 e nunieious toiiaids the ankle and foot The fiist three toes were entiieh 
blue and coldei than the lemainder of the foot wnth neciosis of the skin orei 
the gicat toe and a beginning patch of gangrene on the second toe The 
\cms of the calf and foot were dcejih engoigcd A typical aneuiism about 
12 cm long 6 to 7 cm wide, occupied the popliteal legion Faint pulsation 
w.is to he felt m the doisahs pedis and posterioi tibial \essels at the ankle 

Opeiation was peifoimed dneeth after the patient was seen at the 
hosjntal foi it was cMdent that the gangiene already present in the toes 
would he i.ipidh piogressne if iclief was not gneii It appeared to be 
luslifiahlc to attenijit some foim of cascular repaii, leseivmg amjnitation if 
that did not succeed 

1 lie sac was found to be generalh fusiform m shape, the posterior wall 
glohulai Tranches of the popliteal nci\e weic noted along its latenil aspect 
1 lie w.dl was m pan gieath thinned out The contents of the sac were a 
iaige old thiombus paith adheient to the deep swiface recent clots, and fluid 
blond I he aiicunsin appeared to be a purely arterial one The mouths of 
tin popliteal aitcr\ wcie towards the floor of the sac and were wideh 
'''.jcuated 

Hu operation was done with the application of an Esmarch bandage, a 
imneduie which did not appe.al to the reporter but was cmploced to sa\c 
tune at till'- emergenew proceduie A ficc \citical incision was made A%oid- 
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r «» .>™ op=„ 

m.l -J he excess of the ^actas aL S ™Tlh " =“ 

M 4 ^ , dilated and the interior then oMiter 

sutures 


...«nn three supe.,. opened tos of 

ilie (lav .ifici opeiation the foot md ^ 

uaoos,, of ,he loos than before Except for I/hir/'”' “'I "."'Y" 
toes the circulation letiuncd fuHv ill A ^r\r\<- 1 . 


was less 


iui-s uie circulation letiuncd fullv tn fnnV “7 tne first three 

left the hospital E The 

lie retained tan months hler fni mri ] weeb after opeiation 

di \ |:,Mn^rcne ha\ me nersisfed Th/ amputation of the second toe, the 

tip's (>f the Hi? anc t rf n- 1 

scunal monihr s l n.Inl r! of 

tinec milts m comfnrr rn ^ 1 operation the patient could walk h\o or 
(hsHnrn T f Complaining of pain in the calf after walking greater 

IZTXV Vo J'"'” operation There ,s no 

till rente of the aneui ism Circulation m the leg is normal, although pulsa- 

on m le artenes at the ankle cannot be felt The patient’s occupation 
unoj\cs naikmg long distances, sometimes ten miles a day, which he can do 
uilhnnl ain symptoms referable to the left leg 

] lie synijitom-fiee end result m this case in which the popliteal arten 
i\as obliterated and 1 chance placed on the collateial circulation is in striking 
lonirast with the icsult of a successful embolectomy done m a man whom 
he also jiicscntcd In this contiastmg case, an embolus was removed from 
the popliteal artery about tliiee hotiis after the onset of symptoms The 
cmholus was picsumabh' derived fiom the mitral valve, the cardiac lesion 
hc*mg one of mitral stenosis of several y^ears’ standing There was prompt 
return of circulation after the embolectomy and normal pulsation of the 
pojiliteal aitciy and of tlie arteries at the ankle has persisted Nevertheless 
theic are frequent attacks of pain and vascular spasm in the extremity It is 
nssiimod dial tlicv are due to the scat of opeiation in the popliteal artery 

Dk Kom III T iUoRiiis discussed the possibility of a new channel having 
been (onstiuctcd m the popliteal aneuusm Doctoi Morris had done this once 
in prefeicnee to following the Matas method of closure of the lumen There 
had liecn no leakage m this case and no inteifeience with circulation except 
mg wdiile the tommqiiet wms on but the aneurism occurred a vear or so ater 

and lequired ligation 

RESECTION OF STOMACH FOR LYMPHOSARCOMA 

Doctor Ncunor piesented a man, forty years of age, 

,.,Kl and pa.tiuda.ly the X-raj findings, offeied some soggestne data on 

duiation of lymphosarcoma consisted m pam 

The symptoms m this man began two yeais ago T 

m the left upper abdomen and eructations was free from 

nnd thete were intervals of several weeks in which the pa ^ 

svnmtoms A stiikmg feature was the absence of progiess , , 1 jesired 
tomf in fact the patient felt so tvell at the time of operation that he 

'AtotTsitSi aStte onset of symptoms a senes of gas™ 

rrgrSciitttniroTr^^^ 

ttototeiaS "'ntdifaenrirom ?^e original senes tabn a rear 

physical examination nas the ragte 
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LAIE RESULT OF TRANSPL AlS'TATlON OF 'lOE FOR MISSING FINGER 

outline of a mass in the epigastrium This in addition to the X-ra) studies 
led to the decision to operate, even in the absence of symptoms suggestive of a 

piogicssne oi of a gia\e lesion r i i i 

At operation, the gieatei curvature of the stomach was found to be tlie 
seat of a soft inegular mass spread as a placque m its wall Its limits weie 
not well defined The tians\erse diameter was about 6 cm, the xertieal. 
extending into the lesser omental sac, was 4 to 6 cm In the centre of the 
mass a small ulcer was felt Undei the impiessiou that the lesion was a 
simple ulcer of the greater curvatme with a surioundmg inflammatory leac- 
tion, a midgastiic resection was done The lines of resection went wide of 
the mass at the greatei cuivatuie and conveiged to a limited lesection of the 
lesser curvature Five layer anastomosis with catgut Sutures was employed 
J he specimen disclosed a punched-out ulcer thiough the mucosa with a clean 
base at the musculaiis Its maigms weie elevated, soft, and continuous with 
the surioundmg tumoi mass The latter occupied and paitly invaded the 
muscularis The neoplasm did not invade the seiosa and i cached the mucosa 
only at the ulcer The micioscopic examination levealed a typical l}mpho- 
sarcoma, the margin of the ulcer being composed of tumor tissue The 
hmph-nodes that iveie lemoved weie not involved 

dhe post-operative couise \vas smooth A senes of deei^ X-iay tieat- 
ments weie gnen It is now six months since operation The patient 
weighs moie than he did befoie operation and is fiee from symptoms An 
X-iay examination of the stomach indicates approximately noimal peiistalsis 
with slight delay in emptying tune 

Dr Cii \ulls L Giiisox spoke of tivo cases at the New Yoik Hospital, 
showing saicoma of the stomach The fiist, a male, age tiventy-eight }cais, 
opcialed on July 5, 1921, foi a perfoiatmg sarcoma of the stomach, made a 
good lecmciy and was seemmgl} m good condition foi ovei a yeai, dying 
scienteen months after ojieration The pathological diagnosis was m30sai- 
toma The second, a male, age thirt\-foui }eais, bad p3'loiectom3 pcifoimed 
m Apnl, 1920 foi P3I011C olist ruction \Yhen last seen a 3 ear ago he was 
m excellent condition, had gamed much w'eight and looked and felt excced- 
ingh well In this case the examination of the gastric contents showed free 
llLl 68, total acid 90 Ihe pathological diagnosis was I3 mphosarcoma 


LMIZ RESULT OF TRANSPLANTATION OF TOE FOR MISSING FINGER 

Doc lOR Nloiioi piescnted a child who came undei obsenation m ]\Iount 
Sinat Hospital m Jul\, 1922, when she was seien ceais old Deformities of 
the Imgeis of both hands weie noted at buth, and also fusion of two toes of 
the left foot The hands weie useful foi ordinal} purposes The light 
hand picscnted an inleiesting pioblem foi imprcne’ment of the deformit} 
and ot function The thumb fouith and fifth fingcis weie normal Onfe 
the ]i!oximal phalanx of the index fingei with it\ thickened surrounding 
li-Miev ^\ax picscnt The middle fingci was totalh abcent a shoit stum]) ot 
the ])in\nual phalanx about a centimetre long jiroiecting becond the head of 
die luetacaipal lione The plan was to tiancpiant the '^cconcl toe of the right 
toot with pan of the mctacaipus m the form of a pedicled graft T he meta- 
laiptix and adiaccnt Ii'^xhc^' weie to be included in order to ‘^uppl\ the ncccs- 
'-in .\ Jew daes before ojicrntion a pIas{er-of-Parm 'mould wax 

incpued U) bold the child m position with the right knee flexed and the rigin 
aim extended downwaid m trout of the both ^ 

opciaiiou the stump of the mixxsng finger wa*^ firxt j)ie}jared The 
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with us base „„ «.e 

exposed and its end freshenod ti *. consistetia uis 

icndons of Use ra.ss.n/fin^l.e"'^ f 

Of about 2 cm A wet pack wLs pit n nil ^ 

J>egun J bis consisted in an incision acros^ ttf of the foot 

second toes and extension of the incision olVih 
of the fool Tlie Iiead of the seZTZZn jT 
Icndons of the second toe were isoJamrUd ^ 

of the head of the bone l^ilissuefon^ ^ 5 cnis back 

were not disturbed, .so ilmf of the second 



toe 
tissues 


UK niij^eis to the foot The thumb and second finger were placed on the 

I '“Aft L , “‘/“I •'“ f* “ 

til Vnu^r ^ the Stump of 

the finger was approximated to the pedicled toe A suture of chromic gut was 

passed lliioiigli the shell of the phalanx of the missing finger and through 
t le metacarjial hone and tied without tension The ends of the extensor and 
ilcxoi tendons of toe and finger Avere approximated with fine silk The mar- 
gin of tlic skin flap of the fingei was sutuied to that of the toe Immobiliza- 
tion in plaster-of-Paiis casing 

Jn lecovei} fioin the antesthetic the child struggled and the plaster 
shifted Some separation of the skin was noted on the third day, and it was 
ncccssar} to use adhesive stiaps to maintain approximation of the skin The 
circulation in the pedicled toe remained good 

'i he detachment of the toe was earned out fifteen days after the first 
operation An incision was made across the web between the second and 
lliiid toes and extended wide of the second toe, so that there would be more 
skin than was necessaiy The space m which the dissection was made was 
cramped and the tendon anastomoses were damaged when the toe (with 
.tdjoining mclacaipal tissues) was completely detached It was necessary o 
remove much of the fat pad on the plantar suiface and part of the metacarpus 
of the tiansplant because these structmes made too pronounced a prominence 
foi a cosmetic icsult The skin margins weie trimmed and sutured 
The ett dilation remained good in the graft from the outset Ihe wo 
healed by j^rimary union for the most part Sensation was fiist ‘ 

ra. t of the graft nearest the finger stump about three rveeks » 

It advanced m r.ng-hbc fashion and sensation was normal about siv moot 

Thilre wc°e nevet any symptoms referable to the tiansplaiiled toe Atoi.t 
SIX weels Tfler operation it appealed certain that the tendon sntu s M - 
licld Everjf effort was made to have the pai ents consent ® 
the hospital foi resuture, but I was unable to Ijiuish than 

wmtei aftei operation the transplanted toe was colder and .i.-onnearcd 
he Sioira g fingers in cold weather These manifestations h = 

^wfdiat tL "pte only dist.ii bance m nittrition *e Rafted 

be noted in the nail This gi the nail breats off 

more slowdy than the normal, and the free margin movements 

im tl The function m the transplant is 

tlnsfeiied to it by the adjoining Jump of transplant 

only be anticipated if the tendons are j phalanges, 

formed The X-ray pictures show not only survival 


can 

pel 



CARCINOMA OF ASCENDING COLON 

])Ul alsf) indubitable evidence of increase in length and thickness This is 
most clear in the proximal phalanx of the grafted toe ^ At no time after 
opcration m a period of a }ear during which numeious X-iay pictuies weie 
taken was theie an\ e\idence of absoiption of the phalanges ^\lth bone 
1 e]ilaccment, the phenomenon that I had anticipated There has been and 
ihcie continues to be a slowly piogiessive inciease m the length and thickness 
of the tiansplanted toe Foui }eais have elapsed since the transplantation 
has been done and theie is theie fore every reason to expect permanent sui- 
Mval of the graft The cosmetic lesult is satisfactory but not of course ideal 
foi a transplanted fingei nould alone fulfill all the requiiements 

CARCINOMA OF ASCENDING COLON 

13 k CiiARLLS L Ginsoic presented a man, aged twenty-five }eais, who 
had been subjected b\ him to appendectomy in Januar}, 1925, and to light 
hcimotom} and hemoiihoidectomy in October, 1925 From the date of the 
lattei opeiation his health was pooi and he lost flesh and stiength and 
suffeied a good deal fiom abdominal pain and increasing constipation 

\\dicn admitted he looked acutelv ill and veiy ansemic Two-inch scar to 
light of umbilicus To the light of the scai theie nas a hard, iiiegtilai mass 
somewhat largei than a fist evidenth 111 the colon Bismuth picture of colon 
shoned a peisistent filling defect of colon Prioi to opeiation a blood 
tiansfusion was done 

At opeiation, June ii 1926, a carcinoma of ascending colon was found 
A resection nas done with line of section through the ileum, a foot fiom 
the valve and the middle of the tiansveise colon Anastomosis end-to-side 
with kluipln button, Muiph) button being mtioduced through the suluie 
line of the colon and made to piotiude thiough the gut by Caile and 
I'antmo technic 

11c h.id a difficult con\ alescence ITvo \vecks aftei operation anothei 
800 c c tiansfusion gnen aftei which impioved lapidly Discharged on the 
twenti -sixth posi-opciatue da\ in excellent condition 

It is now foui months since opeiation He has gamed fift3f-nine pounds 
111 weight 

Doc I OK Girsox v.ud that he jnesented this case to show' the disadvantages 
of an appcndccloni} thiough a small incision, not allow'ing of proper exifloia- 
tion b'ot some \eais he had both piacticed and pieached that e\ei3 operation 
foi chionic appendicitis should be an exploiaton operation 

rhcie IS CNcn icason to think that the tumoi was piesent at the time of 
opeiation and was the souicc of the semptoms foi which an appendicitis 
was mistaken 

He called attentum to the ad\antages of the tcchnic used in this case— a 
tanh i.ipid and s.itisfacton ojicration — the use ot the Murph} button for 
tnd-to-si<i(‘ anastomosis between the ileum and large intestine The large 
mtestme is closed b\ umnmg sutuic of catgut of the mucous memlirane fiist 
Ihc last ic\(> oi thiee loops nic left loose allowing of the dropping of the 
button into the Inmon of the gut, the suture then is jiulled tight 1 hen foIlo%\ 
the two othei laccis of sutures \ficr the colon has been closed the shank 
o) the Mm pin button is made to prc>trudc Aer\ close to the line of closure 
It is \oi\ imporiaiu to ha\c no dc.id space m the closed colonic end The 
Mm pin button so cmiiloxcd n rcadil} introduced is absolutch safe and 
i isth pjs^es into the sunll imcstincs 
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CANCER OF TONGUE 


Dr Gcorgi: H Srmken piesented two patients who illustrated different 
mctliods of opcicition in cancel of the tongue anterior to the vallate papillc, 
in winch the piimaiy tumor has apparently not extended beyond the limits 
of the tongue 

ihc fust patient, a woman, aged thirty-one, came under obsenation 
Dccemhet 20, 1024 Two months previously, she had noticed a small lesion 
undei the left side of the tongue, which apparently had been caused b) tlie 
shai p edge of one of the lower teeth The lesion was an irregularly elliptica 
nkci T f cm m its long diameter, with considerable induration at its base It 

cdh J he tamiiy nisiory isnuwv. ond the Wassermann reaction 

... - 

could he found - 1- -1 ’•«' 


evant, and me vvassemiciiui reaction 
cancer, other than the sharp tooth 

the 
inal 

' <j 

\0l 


\\as ncgalnc i\o etioiogic laciui lu. 

could he found , planned to remove tli 

oiiciatMc procediiie in * = ‘>P| together mtli the regional 

ICMOII and ita |>icsliiralile extens™. n t t g ,898 tol n'l 

Kmpli-nodes an cliai lccl by K« R' " , f ,e(t half 0 the toi» 
Vn 1 n Ihis involved the remo\ai u i g all the Ivnipb 

i^,n, Vrt of the left hsoglossnn JX1 SiLt^rof the 1.^^^ 
node giovips on the left side of tie , g„|jj^^ental space The operation 
l ie nriil aide of Ihc neck and those of *<= f ™“Xnental and upper right- 

,,nd on lanuarr 3° t 'e^ „ the .^Xnph-nodcr 

■Utc pathological laboiatop c-san, e,„„e m the ijmp 

celled ciiciiionia in ‘I'' ®{„„et,„„al OTiditions aie , „h5enali"n 

'I he piesciit anatoinica ^eed sixty-one years, came , g^ess stnee 

Vl,e second patient, a ,> „g„e ami weeks 

April s, 192C' n ™ lesion had been noticed of the 

three 01 (0111 , I of p,„-head size aPf*”^ hole, and tl® 

ptcMOlisly, "dicii a ; htoke down, leav mg n „„.e 

tongue at the tip pccively and rapidly larger ^ this also 

nation became progiess ) , border of tl P ^ ^ of 
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became fungoid and necrotic A similar advance was noted m the lesion 

in the right edge i , 

The operative procedure in this case consisted in the lemoval of the tongue 

to the zone just posteiior to the vallate papillae with the h^oglossus and genio- 
glossus muscle, all the lymph-node groups on the right side of the neck, the 
submental group, and the upper 13'mph-node groups of the left side of the 
neck This operation also was done in two stages On April 29, 1926, 
the lymphatics of the upper half of the light side of the neck and of the 
submental space were removed, the lingual arteiy was tied, and the hypo- 
glossal nerve and the lingual branch of the fifth nerve were divided The 
anteiioi tongue was then excised thiough the mouth, together with as much 
of the hyoglossus and genio-glossus muscles as could be lemoved by this 
route On June 5, 1926, the operation was completed by the removal of the 
upper left ceivical lymphatics, and the remaining (supraclaviculai ) lymphatics 
of the right side of the neck The pathological laboratory examination of 
the removed tissues showed squamous-celled carcinoma m both lesions of 
the tongue and hyperplasia m the lymph-nodes The present anatomical and 
functional conditions are good 

Docior Semken said that m hemi-glossectomy foi cancer certain techni- 
cal points deseive emphasis (i) If the line of section is exactly median, 
the remaining half of the tongue will have a relatively sharp, long, narrow, 
tip, which has little mechanical value, and which is constantly traumatized 
by the anterior teeth against which it impinges It is prefeiable, therefore, to 
extend the incision across the tip of the opposite (healthy) half so as 
to include enough of its tip in the excised tissue, to leave a lounded end 
on the remaining tongue tissue (2) If the line of section is exactly 
median, also, it will go through the raphe and may fail to remove some of the 
small lymph-nodes situated m this part of the tongue This danger is 
obviated by cairying the longitudinal line of section along the opposite half, 
slightly to the side of the median line (3) In order to include as many 
laige trunk lymphatic vessels of the tongue as practicable, the decussating 
lymphatic plexus about the apex of the vallate papillae is included by having 
the line of section sweep around that point , and, further, in suitable cases, the 
lower pole of the tonsil of the same side and the tissue just below it, are 
included in the tissue removed (4) The removal of as much of the hyo- 
glossus and genio-glossus muscles as can be done from within the mouth is 
designed to include the possible extrinsic extensions of cancer in that direc- 
tion, as shown by Cheatle i^Ptactitwnci , 1905, vol Ixxv, No 5, p 623), and 
others (5) An important measure of safety is the preliminary destruction 
of the suiface of the cancerous ulcer with the actual cautery, to guard 
against possible 1 e-implantation of cancer during the operation, especially 
b} tiauma from tlie gauge wipes (6) The landmarks on the tongue, flooi 
of the mouth and fauces are readily visible under ordinary conditions, but 
become obscured by even a small amount of blood m the mouth and throat 
This obscuimg of the landmarks tends to make the lines of incision uncer- 
tain, and too little or too much tissue maj'^ be removed or the cancer field 
itself ma} be entered To guard against this uncertaint} a series of black 
silk suture guides may be inserted at landmark points before the operation 
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■■'cisions cmucd aromid The Imf Tf Trade 'diTT 
.l.e ,.ech . done ol'tV”J: ^2 

piiniat) operation, the lieation of thp hL / ^ tongue at the 

Idccd.ng during the hciin-glossectoniy iT irtTr I T"'*" “'' 
the uipper Ijniphatics of the opposite side a.e reraovST. rTr "TeTr; 
s not safe o. desirable to bgate the hngiu) artery of 47^1* 
a 1 tfreelne altci native measure, a catgut ligature may be placed around it 

aiKh Jliia ,S left untied, mth the long ends emerging between sutnra 
f the closed neck wound, and the angulation closure of the externa! carotui 
l)t traction upon these Jong ends during the incisions in the healthy half of the 
tongue gives the required control of the bleeding m that area The ligature 
IS withdrawn at the end of the operation and the aitery lemams iininjuied 
In sectioning the leinaining tongue substance, across the region posteiior to 
the vallate papilke, the Blunk haemostatic, ctushing forceps is of consider- 
able value 

J he subtotal glossectoniy'- is largei in its extent than the hemi-glossectoni}, 
hut IS less difficult teclinicall)' because the eaily division of the hyogiossiis 
and gcnio-glossus muscles of both sides near the hyoid attachment, makes it 
possiiile to diaw' the lOOt of the tongue fai forw'ard and facilitates the sec- 
tioning of the tongue in this region As m the case of hemi-glossectoni}, the 
pieliniinary' cauteiization of the surface of the cancer, the use of black thread 
suture guides, and the precaution against undue bleeding are important fac- 
toi s Jn addition, it is important also to grasp the stump of the root of the 
tongue with traction sutui es wdiile the section of this region is being made to 
pi event it from dropping back into the hy^pophaiynx To avoid confusing 
these sutui es with the landmatk guide threads, a different material, pre er 

ably' linen thread, is used for the traction sutures < i 

Jn both hemi-glossectomy and the subtotal resection, it is esira e 
have the mouth wound completely closed by suture In the hemi-g 
the lemammg tongue segment is rolled over so that the former a era 
becomes the new dorsum, and the cut dorsal mucous mem rane i 
the floor of the mouth In the subtotal glossectoniy, the mu 
of the floor of the mouth can be sutured to form a new floor 
the m^dline The suture matenal is flue silk (No t) or ^ 

o or oo) , and three knots aie used instead of two, because of the tende. ) 

these sutures to become untied m this moist area then 

Fluid IS given per rectum during 24 to 48 hours aft P ^ 
via the Einhorii tube with the Rehfuss tip, By^means 0! 

the healing is sufficiently advanced to make ^ jr,„honi ttii« 

a small catheter introduced through a nostril, ™ 
may be led out through the nostril, and its presence tl 

of discomfort 
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In dividing cancer operations upon the tongue and neck into stages, it was 
foiinerly the standaid practice to dissect the neck lypmphatics, ligate the 
lingual arteiy and divide the tongue neives in the hist stage, and to opeiate 
upon the tongue ten to fourteen days later This plan had its meiit in fur- 
nishing the most favoiable technical conditions in each operabng field, first 
thiough the absence of marked inflammatory changes m the neck, and second, 
thiough the diminution m size and in vascularity of the tongue cancel, in the 
interval between the operations Infection of the neck wound was less likely 
to occui if the mouth cavity remained unopened by opeiation As a cancer 
procedure, however, this plan has been recognized as inadvisable and probably 
unsafe The tongue cancer is the potential staitmg point of metastases, and 
in spite of the regressive changes following the ligation and the nerve section. 
It may continue to send metastases thiough the lymph channels into the neck 
wound , and other metastases may travel along unrecognized collateral lymph- 
vessel routes This danger is inci eased if post-operative complications in the 
neck, 01 pneumonia, oi the poor general condition necessitate the postpone- 
ment of the second operation From the cancer standpoint, therefore, the 
best plan of proceduie involves the removal of the tongue segment with the 
primary cancer as part of the first stage, following up the regional metastases 
" centrifugally in one or more stages 

The regional lymphatics of the tongue have been carefully studied and 
chaited by Kuttner {loc at ), Poiiier (“The Lymphatics,” Poirier, Cuneo, 
Delamere and Leaf), and Jamieson and Dobson {Bnt Joui Swg , 1922, 
vol viii), who are in substantial agreement as to their distribution and 
extent, and their findings are borne out by the course of the metastases in 
clinical observations To what extent and m what order the lymphatics 
should be 1 amoved in cases of cancer of the tongue, constitutes one of the 
impoitant pioblems in cancer surgery Some tongue cancers have been 
tieated by excision of the tongue segment alone, and have remained well, but 
the unreported cases in this group that had recurrences in the neck are much 
moi e numerous Metastatic cancer begins as a microscopic focus that cannot 
be palpated In another group, a limited lymph-node removal has been done, 
and the micioscopic examination of the nodes (done in the usual manner, 
without serial sections), showed hypeiplasia alone, nevertheless, cancel lecur- 
lence appeared 111 the lymphatic region beyond the region excised In any 
given case, it is obviously impossible to determine clinically (i) that there 
has been no lymph-node metastasis and (2) to what limits the metastasis, if 
present, has gone It seems logical, therefore, to adopt the maximum as the 
standaid procedure, and limit the scope of the excision m individual cases 
In unilateial tongue cancels without demonstrable extension beyond the 
tongue, the submental nodes and the nodes of the “healthy” side of the 
neck aie removed, fiom the mandible and the jugular fossa abore to the level 
of the omo-hyoid crossing of the internal jugular below, including the 
1)1 oad hmphatic field posteiior to the vein in the first operation The 
tongue segment is lemoved at the conclusion of the neck operation The 
conditions for the healing ot the neck wound are thus very farorable, since 
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leakage from the mouth cannot occur The second' opeiation ma) be post- 
poned for two to foui weeks, and it is advantageous to allow the patient to be 
out of the hospital for a week or ten days before the second operation is done 
to improve his general condition The second procedure imolves the leinoia! 
of all the lymphatics of the “ diseased ” side of the neck, from the inandilile 
and the jugular fossa down to the clavicle Experience has shown that it 
IS not safe to operate upon both sides of the neck at one opeiation 

In cases m which the cancel ous piocess is m the midline, involving both 
sides of the tongue, a similar extent and sequence may be followed, but it 
would seem safer to lemove the whole lymphatic field on both sides flie 
supraclavicular region of the side included in the first opeiation may be left 
for a thud step if necessary 

Variations m this sequence may be lequired for patients who are difficult 
to control and for those whose condition piecludes extensive surgical interfer- 
ence, but the principle of removal of the primal y tumor at the first operation 
and “centrifugal” piogiessive lymph-node removal seems essential 

When there has been demonstrable extension of the tongue cancer upon 
the flooi of the mouth, or when theie is demonstrable lymph-node cancer, new 
problems are presented by the necessity of splitting the jaw, removing the 
tumor and the nodes in one block, or lemovmg node masses m clifteient 
groupings — and the solution of these is individual for each given case 

Colonic ethei ancesthesia and the piophylactic use of a hypodeimocljsis 
of Ringer’s solution with adrenalin during the opeiations have proven valu- 
able aids 

THORACOTOMY IN BREAST CANCER 


Doctor Semkcn said that at the meeting of the New York Surgical 
Society held November 28, 1923, a case of resection of a segment ot the 
chest wall foi localized cancer was presented, that had remained well for 
two years and eight months following the operation (Annals or SnuGcuv, 

1924, vol Ixxix, p 461) That patient IS still free from lecurrence, fivp'ears 

and seven months after operation He now presented a similar case done m 
the same year, and also free fiom recurrence foi over five years 

The woman, aged fifty-one years, came under observation May g, 192^ 
Eleven years pieviously, a ladical operation foi cancer of the right breast lac 
been performed at a hospital in New York City, and she had lemained we 
until a few months pieviously, when a stony hard, pink, nodular mas 
appeared on the right chest wall in the region of the fourth rib at t le so 
from the earlier operation and posteiior to it It was a t3''pical 
mass 45x20 cm , involving the skin and subcutaneous tissue, with ’ 
to the rib and the intercostal muscles (Fig i ) No other me as < 


were demonstiable , , or 

May 17, 1921, under colonic ethei anaesthesia, the skin about t 
was widely circumscribed, and the incision was extended upon hie a < 
down upon the midline of the epigastrium The old scar , ^p^ce 

removed tissue, thin skin flaps were reflected, the axilla tlie 

weie carefully cleared, the epigastric fat, upper anterior -.nd 'nmsck 

fascia over the serratus were removed, together with the tat 
tissue remaining upon the ribs and intercostal muscles, the dissect 1 
mg from the periphery toward the tumor as a centre, and nna ) 
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of the chest wall consisting of 8 o cm of the fourth iib with adjacent inter- 
costal muscles, overlying tumor, and underlying pleura was removed— all m 
a block dissection The opening of the chest cavity caused no lespirato y 
embarrassment and only a partial collapse of the lung It was covered at once 



ric> r — Recurrent carcinoma of the chest wall eleren >ears after radical operation for cancer of the 

breast case Mrs M S 


Mith a moist warm towel and the wound was closed The arm and upper 
chest uound was sutmed The defect in the chest wall was covered with a 
large sliding flap of skin and subcutaneous fat from the upper abdomen , and 
the defect at this site was closed with a Thiersch graft In the post-opeiative 
course some uneasiness of mind w'as caused b} necrosis at the tip of the flap, 
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but this did not extend far enough to endanger the closure of the chest defect 
No resi^ir^tpry difficulty occuried at that time or since then, and tlie natient 
IS apparently in excellent health, five years and five months folmiina 
the operation (Fig 2) ^ 

The microscopic examination of the removed tissue was reported In 
Dr F D Bullock as follows “ The microscopical examination shows an 
epithelial growth which involves the skin and underling tissues, the inter- 



Fig 2 — Sliding flap closure of the defect m the'chest wall late result case Mrs M S 


costal muscles, and the nb Tumor elements are observed m r 

medullary spaces of the rib , and the growth has reached the under 
of the rib by penetration of the intercostal muscles The tumor cells a 
and contain relatively large, round, hyperchiomatic nuclei strands, 

hedral or irregular in shape and are arranged m narrow , aces 

small groups or larger islands, or they form the lining of ‘ -piie 

No well-defined acini are noted, and mitotic figures are seldom ob 
stioma IS abundant and is for the most part acellular and cicat « , 
m areas it is fairly cellular 
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Diagnosis Small-celled carcinoma of the thoiacic wall with involvement 
of the rib ” 

PARALYTIC ILEUS AS A COMPLICATION OF ACUTE APPENDICITIS 

Dr Guilvord S Dudley read a paper with the above title, for which 
see vol Ixxxiv, p 729, December, 1926 

Dr Charles L Gibson stated that his expeiience with jej unostomy 
was very limited and that the few cases m his service at the New Yoik Hos- 
pital which had been performed under conditions which Doctoi Dudley had 
pointed out, had offered little prospect of usefulness having been done as a 
last resort, usually yielding to the urging of the family to exhaust every 
possibility 

Many cases have been seen with a marked peritonitis which might have 
been treated as the essayist has described , yet they recovei ed entirely without 
this measure 

The case for jejunostomy is still on tiial and while it has its enthusiastic 
partisans theie are a good many experienced surgeons to whom it does not 
appeal The operation of jejunostomy itself, even if skilfully done, is a com- 
plication, and It is quite possible that some of the fatal cases might have 
succumbed as much to the effects of the jejunostomy as to the peritonitis 
These patients do not die of an intestinal obstruction, that is, in cases of 
paialytic ileus without mechanical complications, they die of peritonitis, and 
if we can bring the peritonitis to an end most of these patients would lecovei 
Of recent }ears, our policy has been directed toward the arrest of the 
peristalsis and, rather than admmisteimg cathartics 01 intestinal stimulants 
such as pituitrin, giving the patients plenty of morphine, emptying the gastro- 
intestinal tiact with frequent lavages and the introduction of fluid by the 
rectum, under the skin or even inti avenously Undei these measures with 
confidence in them and patience it is remarkable how in many desperate cases 
the stoim will blow over and eventually recovei y will take place 

Much enthusiastic woik has been done in regard to acute intestinal 
obstiuction and most of it has been directed toward the seaich for a lethal 
factor in the intestinal contents It is quite possible, even probable, that the 
souice of tiouble does not lurk m the intestinal lumen, but in the intestinal 
wails Br analog^ we must remember what happens in the gall-bladder 
Vei} often an acute inflammation of the gall-bladdei will yield only a sterile 
culture of this condition , but active bacterial processes are found in the 
walls of the viscus 

Dr Seward Erd:uan said that m the senes of over seventy cases of 
jejunostomy 42 per cent had recovered The majority of these patients had 
been opeiated upon on the Second Suigical Division of the New York Hos- 
pital A study of this series had conrinced Doctor Erdman that jejunostonn 
has a very definite r alue m the treatment of mechanical ileus, though he does 
not feel that it is of an) great assistance m cases that show actively progres- 
sue general peiitonitis He beliered that the ileus which is apparent during 
the first four 01 five dars of an acute general peritonitis is to be considered 
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purely of the toxic or paralytic type, but that after the first five to seven chxs 
of a septic peritonitis the ileus is fiequently due to adhesion of loops of bond 
with kinking and obstruction 

The best results in the application of jejunostomy, theiefore, haie been 
obtained in those cases in which jejunostomy was perfoimed later than the 
fifth day of the disease, although in many instances this time period mai 
correspond with the time of the opeiation for appendicitis or follow it within 
one or two days Doctor Eidman said that the average length of time tor 
keeping the tube in the jejunum was from four to six dajs, and there vas 
seldom indication for a longer period He believed that the difficulty whidi 
some opeiators had with persistent duodenal fistula was due to making too 
laige an opening or, more piobably, to too long-continued drainage In his 
own expel lence thiity-two patients had survived this opeiation, and m onlj 
two instances was a secondary procedure necessary to close the fistula, both 
of these weie in children, aged eight and ten years, where the abdominal 
parietes weie veiy thin, and also both were cases early in the senes when the 
diainage had been unnecessai ily piolonged In all of the remaining thirti 
cases the fistula closed spontaneousl}' with jrractically no leakage 

Dr Robert Morris disapproved of jejunostomies m cases of paraljtic 
ileus after appendicitis operations He believed that this form of paraljtic 
ileus seldom occurred unless the appendicitis operation had been unnecessanh 
severe This feeling was based upon the observation that ileus seldom 
occurred in olden times m the piactice of physicians who refused to ha\e 
appendicitis patients operated upon 

Furthermore, it was an extremely frequent complication at the height of 
the Third or Pathological Era of surgery when suigeons conscientiously felt 
that they must be very thoiough m removing microbes and their by-products 
and mseiting masses of gauze oi other large drainage devices 

Surgery is now gradually merging into the principles of the Fourth or 
Physiological Era in which the natural resistance of the individual is con- 
served As a corollary we now see much less of joaialytic ileus following 
appendicitis operations than we did twenty years ago 

Handley’s method and other jejunal operations are theoretically correct 
on the basis that virulent poisons really are found m the upper bo\vel m the 
piesence of stasis Practically, howevei, manj' mcious paraenteral organisms 
may be found m the free peritoneal cavity m these cases Jejunostomy opera 
tions may perhaps intensify their activity 

So many ileus patients made good post-ojierative recovery after emp o' 
ment of the Murphy method or the Ochsner method, one or both combmet^^ 
that the speakei would hesitate about introducing a sewous surgical opera ion 
m a class of patients who at the time are not at all in condition to wit is an^ 
the shock Older and more conservative methods seemed to gue nni^^ 
better statistics than are now being reported by -'uigcons who are trims 

out jejunostomy 
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Dr Alexis V Mosciicowirz remarked that he could not fully share the 
enthusiasm of Doctor Dudley regarding jejunostomy It is exceedingly diffi- 
cult to evaluate the results of the operation because while the opeiation is 
usually done in veiy despeiate cases, no one can tell whether oi not the 
patient would have recoveied even without jejunostomy Some of the junior 
staff on his service find indications for this operation much moie frequently 
than he does, therefore, he has sufficient expeiience with the operation and 
its results Personally, Doctor Moschcowitz is of the opinion that patients 
who get well do so not because of jejunostomy, but in spite of it 

Dr Frederic W BAXCRORr said that all agieed that immediate post- 
opeiative rest of the gastro-mtestinal tiact is advisable to prevent the spiead 
of peritonitis and the production of ileus There was, however, one piophy- 
lactic method that he thought had not been given the attention it deserved 
He ref ei led to the Levin tube These tubes are made in thiee sizes for 
children, young adults, and adults They aie modified duodenal tubes They 
aie inserted through the nose into the stomach at the time of operation and 
aie connected at the side of the bed to a bottle The patient is then allowed 
to drink water which immediately returns to the stomach through the tube 

During the last six months. Doctor Bancroft and the Surgical Staff at the 
Lincoln Hospital had used this method, and feel that it cuts down post- 
operative vomiting entiiely, and saves the patient fiom frequent lavages He 
believes that lavages and vomiting aie associated with spasmodic heaving of 
the diaphragm, theiefoie must tend to spiead peritonitis and aid in the 
production of ileus It is his opinion that the use of this tube may prevent 
the necessity foi a jejunostomy 

Dr Frank S Maiiidws referred to lecent statistics of the two surgical 
divisions at St Luke’s Hospital, on one of which enterostomies following 
appendicitis are moderately populai, and on the othei division not employed 
In the last year and nine months on the division employing ileostomy, the 
moitalit} has been 7^ per cent , theie being eight ileostomies with five deaths 
On the division not employing it, the moitahty has been 6 per cent The 
only infeience that could be suitably drawn fiom this series of over three 
bundled cases would be that the introduction of ileostomy has not corre- 
sponded with statistical impiovement Doctoi Truesdell, of St Luke’s, last 
>eai repoited his appendectomies 111 which theie weie no ileostomies, and his 
moitahty was less than 5 per cent The speaker had looked over thirty-nine 
lecent consecutive acute appendix cases of his own m which there were two 
deaths Neither of these were cases that could have been influenced by 
enterostoiu} He did not wish to sai that no case of acute appendicitis with 
ileus would be benefited by ileostonn, but with our present very low mor- 
tahti in acute appendicitis he thought that the cases in wdiich it is indicated 
aie \ei\ few% and it wms his impression that in some hospitals it is liemg done 
much too frequent!} 
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RELIEF OF POST-OPERATIVE MASSIVE COLIAPSE 
OF THE LUNG BY BRONCHOSCOPIC ASPIRATION 


Tucker has recently reported two cases of post-operative massive collapse 
of the lung in which bronchoscopy with the aspiration of thick tenacious 
secretion caused immediate relief from sjmptoms, and restoration of the 
displaced heart and niedi- 
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astinum to noimal posi- 
tion He believes that the 

pi^ ^ collapse of the lung was 

, ^ \ caused hy bronchial block- 

age from thick secretion 
and absorption of air be- 
yond the point of obstruc- 
tion and accumulation of 
fluid, as is seen in certain 
cases of foreign body 
impacted m a bronchus 
There may be other 
factors in the production 
of this so-called pulino- 
naiy collapse One factor 
that has received scant 
consideration is the post- 
operative posture of the 
patient Webb, Forster 
and Gilbert have shown 

lung ana marKea aispiacenium, ul tuc that if a normal person 

placed on the right side for an hour there is marked displacement of ^ tie 
heart and mediastinum to the right with atelectasis of the ng r 
there is normal postural deviation of the mediastina s rue , ^^^^gtions 
to understand how, immediately after operation, stagna ion 

on the compressed side with i-espiratory embarrassment may d^^^^ 

case presented here supports the latter hypothesis and sho 
bionchoscopic aspiration of the retained bronchial secretion ^ 

A man, aged twenty-eight, was operated on August operation 

infected hydronephrotic right kidney Ether ^f^er the operation the 

was long and difficult because of firm permephritic adhesion ^ 

patient was placed m bed on the left side Jbe following se .^re^pam 
sensation beneath the sternu m and m the afternoon^ ^ 

T^mitted for publication October 21, 1926 
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Fir I —Initial rontgenogram showing massive collapse of tlm left 
lung and marked displacement of the heart and mediastinum 
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of the chest The temperature rose to 102°, the pulse rate to no, respirations were 28 
There was moderate cyanosis The leukocytes numbered 7300 

Physical examination revealed displacement of the heart and mediastinal structures 
toward the left side, and marked diminution of breath sounds over the low'er lobe of 
the left lung Rontgen-ray examination revealed massive collapse of the left lung, and 
the heart and mediastinum pushed markedly toward the left (Fig i) The patient 
remained about the same for twenty-four hours, when dyspnoea and cyanosis became 
marked and the respirations were 48 Death seemed inevitable The leukocjtes had 

— — an* dropped to 4400 Rontgen ra\ 

examination showed an in 
^ crease in densitv over the lelt 

side of the chest (Fig 2) 
Bronchoscopy was then 
performed under local anes- 
thesia, and on the introduction 
of the tube a thin serous 
secretion poured out of the 
trachea About 30*^ 
fluid was aspirated fiom the 
left lung There wms seiere 
tracheobronchitis Although 
all of the secretion seemed to 
come from the left lung the 
consistency was not thick, as 
m cases observed by Tucker 
The dyspnoea and cjanosis 
subsided immediately after 
aspiration of the fluid , a rout 
genogram made fifteen mm 
utes afterward showed the 
heart m normal position md 
marked decrease m the pul- 
monary density (Fig 3) 

Fig 4 —Condition of patient at dismissal Recovery fiom this time 

on was entirely uneventful, and the patient was 
day At the time of dismissal the rontgenograms of the che 

Drs Jay R Coifey and Pokier P Vinson were associated with the 
reportei in the care of this patient 
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TERATOMA TESTIS WITH METASTASIS 

A man, aged was adn„..cd .0 the part »' 

Cal, lanuary 5 . I9a6, complaining ot pan. ^n also a lamp m the te™'*” 

the abdomen There was a large mass ,n the abdomen, 
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He dated his present illness back to August, 1925, at which time he was forced to 
quit uork In September, 19251 Tacoma General Hospital, he stated that a 

tumor mass was found in his abdomen 

On admission at the Sawtclle Hospital the pains across the lower part of his back 
were practically continuous, sharp at times, at others dull and aching m character 
They radiated from one side of the back to the other Occasional similar pains across 
the upper abdomen were severe only after the manipulation of an examination There 
had been some nausea but no vomiting He had to take a cathartic every other day 
In January, 1924, there had been swelling, redness and soreness m the left testicle 
There were no chills, but he thought he had some fever and he ‘ felt badly all over " 
The sivelling subsided every evening rvhen he got off his feet He could recall no trauma 
Ten da>s later the condition had entirely cleared up Three months later he noticed, for 
the first time, “ a small, hard knot about the size of a large pea m the left testicle ” 
It was not tender The mass gradually increased m size until, at the time of admission 
here, it measured six by four centimetres It had never been painful 

His weight and strength had held up well until August, 1925, since then there had 
been a gradual loss in both until he could scarcely walk across the room because of 
weakness and the pains in the back He w'as poorly nourished, weighing 122 pounds 
(normal weight 158 pounds) The knees drawn up because this position relieves the 
pain in his back, especially of the left side Moderate exophthalmos The pupils round 
and equal, but react sluggishly to light No pathology in the fundi 

There is moderate dilatation of the superficial veins of the chest The superficial 
veins of the abdomen moderately dilated, more on the left A large, firm, fixed, 
irregular, tender mass m the upper right quadrant, palpation of w'hich makes the patient, 
“sick all over” The left testicle is hard, irregular, not translucent and not abnoimally 
tender, and freely movable in the sciotum Kernig 160 degrees right and left Deep 
reflexes equal and hyperactive, the abdominalis absent Slight tenderness in the lumbar 
and sacral regions , and bending backward causes pain 

Temperature subnormal, pulse 100, regular in force and rhythm A trace of albu- 
min in his urine The blood findings Hsemoglobm (Dare) 57 per cent, erythrocytes 
4,024,000, leukocytes 9000, polymorphonuclear neutrophiles 75 per cent, lymphocytes 18 
per cent, transitionals 6 per cent, myeloc\tes i per cent, Wassermann negative 

X-ray Findings — The dorsal, lumbar and sacral spine show' no positive evidence 
of injury or disease Chest, both bases show' marked annular, well circumscribed dis- 
crete shadows extending as high as the second interspaces The lungs above and sur- 
rounding these areas show' fairly good aeration The apices are clear Evidence of 

secondary metastasis Gastro-mtestinal tract, in conclusion, malignancy of the 

antrum, first portion of the duodenum, indirect evidence of malignancy of the liver 
He died January 26, 1926 

Autopsy — Pleura adherent to chest w'all most marked at the bases Lungs inter- 
spersed with many gray ish-w'hite tumor masses well defined and regular in outline, 
larMiig in size from one and one-half to five cm m diameter, more numerous at the 
bases One of the larger ones showed necrosis The Iner a third larger than normal 
Scattered througli its substance numerous sharpK defined regular gray ish-w'hite tumor 
masses ranging in diameter from one to four cm The larger of these tumor masses 
showed necrotic changes 

The rccto-peritoncal glands formed an irregular tumor mass extending along the 
left lhac^cln from Poupart’s ligament well up into the upper left quadrant, and across 
the inidlme m practically its whole extent Two-thirds of the mass necrotic 

The left testicle measures fise by three and a half cm On section the lower pole 
made up of a rounded mass two and a half by two and a half cm containing yellow 
caseous material 
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The microscopical findings by Di Frank Sturdivant, Pathologist of the Pasadena 
General Hospital “ Sections from the testicle The primary tumor in the testicle shous 
areas resembling typical carcinoma of the ducts, epithelium of the squamous t\pe m 
islands, small areas made up of cartilage cells, and larger areas of degeneration Sec 
tions from the liver show a metastatic tumor It is entirely epithelial in character 
Sections from the lung The character of the cells in the metastatic tumors of the 
lung are, also, epithelial in character Diagnosis Teratoma testis, embryonal in tjpe, 
with metastasis to the liver and lung This is the usual site of metastasis of this tumor" 

Sections sent to Dr Frank Hmman ^ brought this reply Sections of the testicular 
tumor show a confusion of structures, all more or less embryonal m character, represent 
mg all three germ layers Most of the stroma is composed of rather embrjonal 
connective-tissue cells Occasional cells are seen that suggest nerve fibres Smooth 
muscle cells are present in small numbers Masses of cartilage, varying in structure 
from embryonal to adult types, are rather numerous Ectoderm is represented by islands 
of squamous epithelium and by small cysts lined by squamous cells Some of these 
islands show marked cornification Many glandular structures of entodermal origin arc 
present Some of these have undergone malignant changes and carcinomatous areas are 
present everywhere throughout the sections These carcinoma cells show relatively little 
variation in size and shape Only an occasional mitotic figure is seen Large areas of 
degeneration and necrosis are present throughout the tumor 

Sections of the liver show metastases These metastases are entirely carcinomatous 
in character Masses and strands of epithelial cells with some tendency toward alveolar 
and papillary' arrangement are seen The nuclei of these cells vary considerably in size 
and shape Mitotic figures are fairly numerous There is relatively little connective- 
tissue stroma 

Sections of the lung show similar metastases There is, however, less tendencj 
towards pattern formation and most of the cells are arranged in groups and diffuse 
sheet-like masses 

Diagnosis — 1 eratoma testis, embryonal type, with carcinomatous areas of entodermal 
origin and carcinomatous metastases in the liver and lung 

From the service of John William Shuman, M D , Hospital, National 
Soldieis’ Home, Sawtelle, Cal 

Leonard E CRorx, M D . 

Donald C Bussly, M D , 
Los AngeleSj Cal , Assistant Siocjcons 


EXTRAPERITONEAL HERNIA OF THE BLADDER 

This case is presented because of its diagnostic difficulties, increased 
surgical risk and unusual findings at opeiation 

E L, colored male. Case No 125,272, Wesley Memorial Hospital, was 
the cardiac dispensary to the hospital on May 25, 1926, because of a painfu mass 1 

right inguinal region irouble 

This mass had been present for about thirty years but had not cause } 
until sev'eral months ago, when the patient was seized with severe pain m 
abdomen This pain was located over the bladder and over the area o j 

pain was so severe that he was sent to the Cook County Hospital In six 
better and went home The pain returned three days before admission 
referred from the dispensary because of his cardiorenal condition o 

thetic cli nic — 

* Department of Urology, University of California Hospital, San Francisco, 
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On admission a large well-developed, well-nourished, colored male was found In 
the right inguinal region a soft, resilient, nearly fluctuating mass was found of the size 
of a goose egg It was not reducible in size, could not be pushed back into the abdomi- 
nal cavity, although it seemed to pass into the inguinal canal at the external ring The 
palpating finger could not enter the external ring It did not inci ease on coughing and 
pressing The cord lay on the posterior lateral surface of the tumor The mass could 
be separated from the testis 

On the day after admission. Doctor de Takats, with local aiuesthesia, exposed the 
tumor by suitable incision A resilient fluctuating mass was found here covered by the 
transverse fascia The mass was distinctly separated from the cord, which lay posterior 
and laterally to it On splitting the transverse fascia a fatty tumor of the size of a 
fist appeared which \tos isolated down to the external ring The pedicle of this mass 
lay mesially to the epigastric vessels On dissecting through the fat with two anatomical 
forceps, a thick muscular lajer was found, which was identified as the bladder wall 
The wall was hypertrophied and painful on pressure, because sacral nerves w'ere not 
blocked The opening through wdiich the bladder prolapsed permitted only one finger-tip 
to enter Several attempts to reduce the bladder through this opening were in vam 
because of the small opening Therefore a laparotomy w’as made, starting from the 
external ring upward It was now' seen, that the prolapsed bladder wall is below the 
peritoneal reflection Bladder could now be pushed back in place There was no evi- 
dence of injury to the wall The lateral vesical ligament was well visible Peritoneum 
was closed A transposition of the cord was made according to Bassini with duplication 
of the external oblique aponeurosis above the cord Skin was closed with clips Uncom- 
plicated recovery 

Discussion — Heinias of the bladder are not laie Biunnei found one in 
every bundled bernias They ma}' be inguinal, ciural, perineal, obtuiatory, 
sciatic 01 even in the hnea alba Most frequently, however, they aie direct 
inguinal heinias, like our case As to their lelationship to the peiitoneum, 
they aie intrapentoneal, parapeiitoneal or sliding and extraperitoneal The 
sliding type is the most frequent From the analysis of the repoited cases it 
IS apparent that most of these sliding hernias are artificial and aie produced 
by the traction on the heinial sack during opeiation The extraperitoneal 
type, to wdiich our case belongs, is veiy laie Of a series of iSo cases of 
bladder hernia, only six of this type ivere found 

Piedisposing factors to bladdei henna can be 

(1) Bladdei distention due to prostatic enlaigement, uiethral stnctuies, 
bladdei stone and diveiticulum In our case a polyuria and a pollakisuna 
were piesent A connection between these symptoms and the prolaps of the 
bladder is haul to establish The mass, accoiding to the patient’s historv 
had been there foi thii ty years 

(2) Picvesical hponiata have been leported in all cases of bladder hernia 
Then role just as that of pieperitoneal hpoinata in hernia foimation has often 
been emphasired and as a predisposing factor generall} accepted 

(3) A inguinal canal which factor involves the whole question of 
hernia disposition It seems clear that an overdistended bladder with pre- 
\csical hpoma pulling it forwaid could nevei pass a normal external 
inguinal ring 
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(4) Pi evious injections at the site of the hernia resulting m scar tissue 
foimation may cause an adherence of the bladder to the inguinal nm 
(Finsterer’s case) ^ 

The diagnosis is usually only made at opeiation and sometimes only ^\lleIl 
the bladder wall has already been perfoiated However, the pre-operative 
diagnosis is possible if one only thinks of it Following are the mam 
diagnostic points a lesilient, fluctuating mass, separable from cord and 
testis, irreducible, painful on pressure, is always suggestive of bladder hernia 
If the mass gets smallei aftei urination, or if a metal cathetei can be intro- 
duced into the mass thiough the bladder, the diagnosis is made These 
symptoms were not present in oui case The colics are felt over the mass and 
irradiate to the legion of the bladder A cystoscopic examination will easih 
reveal the condition 

In 0111 case the colicky pain, which meant bladder incaiceiation, irradiated 
ovei the whole bladder This symptom has been noted by one of the staff 
(Doctor Mason) This S3unptom, together with the other findings, should 
have aroused at least the suspicion of bladder hernia, which could then ha\e 
been confirmed by cystoscopy The diagnosis during the operation is made 
by the appearance of pievesical fat, below which the typical muscle layer 
appears In our case the fiist attention was diawn to the bladder by the 
pressure pain, which is unusual m the hei ma Had the diagnosis l:)een made 
before the operation, a block of the sacral nerves would have easily anres- 
thetized this part of the opeiation As it was, it gave a diagnostic lead 

The incaiceration of the bladder into the external img was oiilj partial 
The constricting tissues do not seem stiong enough to cause a gangrene In 
our case, during cystoscopy an oedema of the involved region, with a small 
submucous hemorrhage was seen It is impossible to decide whether this 
was due to the incarceration or the suigical trauma 

Sometimes even the ureteral opening 01 one of the ureteis may he in the 
piolapse This may cause a kink and a hydronephiosis In other instances 
a diverticulum was found or a stone had formed in the prolapsed part of the 
bladder There cannot be a veiy free communication between the two sepa- 
rated paits of the bladdei, as pressure on the mass, like in our case, seldom 
reduces the size of the prolaps 

Collective statistics with analysis of cases may be found at Imbert (189 ) 
Brunnei (1898 and 1909), and more recently Finsteier (1912) 
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SURGERY OF COMMON DUCT OBSTRUCTION 

Cholecystectomy is the logical treatment for chronic cholecystitis, with 
or without stones The gall- bladder is the birthplace foi the large majoiity 
of gall-stones, and when infected carries the infection in its walls, so that its 
removal destroys the infection as well as reducing the chances for lecurrmg 
stones to a minimum Removal of the gall-bladder in uncomplicated biliary 
disease is fi aught with very little danger to life, less than two pei cent , and 
from a practical viewpoint causes no inconvenience to the patient 

Common bile duct obstructions are due to stones, post-biliaiy operations, 
malignancies, pancreatitis and peptic ulcers, in the order named Stones by 
far predominate It is logical to assume, therefore, that early lemoval of the 
gall-bladdei in biliary disease will act in a large part m the pievention of 
duct obstruction 

Stone formation in the hepatic ducts is the exception, and whether or not 
stones can form m the biliary ducts is at present unknown As fai as is 
known, stone formation is dependent upon gall-bladder infection and an 
increase in the cholesterol content of the blood 

While surgery, of course, is the only method of dealing with common duct 
obstiuction, surgery still carries an almost prohibitive moitality G P Malley 
m a senes of acute cholecystitis with common duct obstiuction cites a mor- 
tality of forty per cent In chronic cholecystitis with common duct obstruc- 
tion his mortality was 19 2 per cent It may be safely said that m all hands, 
the mortality of common duct obstruction to-day varies between fifteen and 
fifty pel cent Although tians fusions, calcium chloride, glucose, leservation 
of heat, etc , may have reduced the moitality somewhat, still it is fai too 
high for comfort 

The causes of the high mortalit} may lie classified as follows (a) 
Impaired liver function (back pressure) (toxicmia) , (I?) hemorihage, 
(c) general peiitonitis, (d) complications which may follow any surgical 
procedures The last may carry a moitality of one per cent or less There- 
fore the first three carry by fai the heaviest mortality 

If these three aie the mam causes of death theiefoie, it follows that if 
they can be eliminated, the moitality will be greatly 1 educed 

We have attempted to accomplish this m our recent work and now have a 
senes of fifteen obstruction cases with one death, whereas formerly our 
moitalit) was very high The death which occurred was m a case which 
necessitated a duodenostoiu} and died from general peiitonitis 

The routine is as follows First stage Choleci stostomy Second stage 
Remoial of duct obstiuction Third stage Choleci stectomy The first 
stage consists of exploration and drainage of the gall-bladder, care being 
taken to lemore all stones in gall-bladdci and cystic duct so that drainage will 
not be impaned The tube foi drainage is anchored to the gall-bladder with 
linen or silk and the wall is caiefulh iinested about the tube to prevent leak- 
age so as to reduce adhesions to a minimum 

The patient is then allowed to rest for sereral weeks or months if neces- 
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saiy until jaundice has entirely disappeared and until blood-clottin? scttlini^ 
and viscosity aie normal Checking may also be made with the Vondcu 
iiergh test — a very satisfactory test in this type of case 

When all these tests are normal the second operation is performed 
removing the obstruction if possible, and always opening and draining the 
common duct, even in case of duodenostomy The gall-bladder and its drain- 
age tube from the first opeiation are not disturbed 

The tube in the common duct is removed in seven days and the tube m the 
gall-bladder removed several days later 


Whether or not to perform cholecystectomy, the third operation, is 
dependent upon the condition of the gall-bladder, found upon exploration 
In my opinion it is advisable in all such cases to remove the gall-bladder, to 
prevent possible recurrences 

The above procedures, at fii st sight, might suggest difficulty in re-operating 
upon operated ground, but such has not been our experience The few 
adhesions found at the second and third operation are leadity dispersed to 
make way for the later procedures 

The procedures are not unlike preliminary cystotomy m advanced pros- 
tatic removal (two-stage operations) The advantages are as follows 
First By preliminary drainage, back pressure on the liver, with return 
to noimal function, is overcome This m our opinion as the most frequent 
cause of death in these cases (toxaemia from low liver function) 

Second The danger of hemorrhage is absent by the removal of the bile 
pigments from the blood (removal of jaundice) 

Third Peritonitis is less apt to occur because of the walhng-off process 
which follows the first opeiations — ^because of increased protective agencies 
of blood and peritoneum due to the removal of toxic substances from the 
blood' — a certain amount of immunity produced (non-specific) following the 


first procedure 

Although our nuinbei of cases have been rather limited ffifteen), stil 
it seems to me in following these cases that a condition which has hitherto 
carried a high mortality late may be reduced m seventy to one conforming 
with other suigical procedures, and should carry a mortality not to excce( 
two per cent 

JosnPH L DcCovrcy, M D , 
Ctnannati, Ohio 
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A STUDY OF GAS GANGRENE IN CIVIL SURGERY 
By James H Baldwin, M D 

AND 

William R Gilmour, M D 

or PniLADELPiiiA, Pa 

The anaerobic bacillus aerogenes capsulatus was isolated and fully 
described by Welch and NuttaU in 1892, m an autopsy study of general 
emphysema Frankel also described the bacillus independently in 1893, and 
by experimental as well as clinical studies, established it as the cause of gas 
gangrene Ever since, medical hteiatuie has contained a constantly increasing 
numbei of reports concerning the lesions produced by this oiganism By 
1900, Welch had collected fort>-six cases, in thirty of which the infection was 
mixed, fourteen showed pure culture of the bacillus, while in two cases no 
clear statement is made of the bacteiiology It is interesting to note the 
scope and trend of those foity-six cases Eighteen were complications of 
compound fractures, seven were subsequent to gunshot wounds, and three 
followed hypodeimic needle injections Two cases developed after external 
uiethiotomy, while single cases complicated lemoval of the appendix, 
operation foi strangulated Littre heinia, nephrectomy, prostatic abscess, self- 
catheter ization, and incision of submaxillaiy abscess Five cases, non- 
tiaumatic m character, are listed, one aftei eiysipelas, two cases of seeming 
spontaneous gangrene — questionably diabetic, piimarily, and two cases with- 
out explanation These cases in which the predisposing conditions weie 
obscuie weie teimed idiopathic by Greely,- who made an extensive stud} of 
such non-traumatic forms in 1916 He showed how exceedingly widespread 
the bacillus perfnngens is Achalme found it in the blood of persons 
suffering from iheumatism and in the myocardium of two individuals who 
had died of “acute articular rheumatism” Vallen and Zaber in gangienous 
suppurations of the appendix, Guyon, Albaiian, Jungano in urinary abscesses, 
Fiankel m an inflammatory swelling, while Chaillons and Bendetti found the 
organism in ocular infections It is a normal inhabitant of the alimentaiy 
canal of man and many of the lowei animals Mith distinct pathogenic abilities, 
and It possibh plais a part in the etiology of certain forms of diarihoea It 
Mould be expected that lesions of the abdominal oigans, due to various patho- 
logical conditions, such as tumoi, obstruction ulceration and inevitable 
traumatisms of abdominal surgeri, would not infrequent!} be followed In 
inflammation diiecth caused In this bacillus In Greek’s study, nine cases 

♦Read before the Philadelphia Academj of Surgerj, Non ember i, 1926 
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of positive blood cultures m the living weie summarized Six proved fatal 
subsequently, ranging in time from a few hours to three months Three 
recoveries are noted, after cholecystitis and appendiceal operations 

In the 175 cases collected from the literature up to 1915, by Simonds,’ the 
relative number of several types of wounds was as follows Compound 
fracture, 61, lacerated wounds, 20, operation wounds, ii, gunshot wounds, 
10 , and hypodermic needle punctures, 9 Thus nearly as many cases of gas 
gangrene developed m hypodermic needle punctures and slightly more in 
operation wounds than m gunshot wounds Gas gangrene was twice as 
frequent in lacerated wounds, six times more frequent in compound fracture 
cases than gunshot wounds This refutes impression gained from war 
reports that gas gangrene was peculiarly incidental to gunshot wounds 
In the experiments of Bullock and Cramer,^ particles of wood, cloth, 
paper and other foreign substances after being soaked in a suspension of 
B Welchii were introduced beneath the skm of mice with negative results 
The presence of certain calcium salts aid m the production of gas gangrene 
Doses of two and one-half mgm of calcium chloride injected with a suspen- 
sion of B Welchii or of Vibrien septique never failed to produce gas gan- 
grene in experimental animals Calcium nitrate and calcium acetate have the 
same effect Their conclusions were that the calcium salts produce at the 
site of injection a local change m the tissues, which lessens their defensive 
mechanism Therefore we may conclude that the increased devitalization 
which includes both bone and soft tissue is probably an important accessory 
cause for the increased susceptibility of compound fracture over other 
wounds for the development of gas gangrene 

A clinical paper of great importance w’as contributed by Cramp ® m 1912 
His obseivations and deductions from an extended series of cases in matters 
of surgical principles, treatment and prophylaxis are worthy of reiteration 
For the total 187 cases collected by him, the gross mortality was 48 per cent 
There were in all 50 amputations with 18 deaths and 32 recoveries, a mor- 
tality of 36 per cent from this form of treatment In contrast to this mor- 
tality of 36 per cent for amputation, there were 3*^ cases involving the 
extremities, treated conservatively b}'^ free and generous incisions followed ) 
continuous or frequent nngations m baths, with thiee deaths All three were 
due to complications, one from tetanus, one fiom secondary hemorrhage an 
one from mixed infection twenty days after injury In each case t e gas 
infection was fully under control some days before death occurre , nor 
could this author find a single instance where generous and free 
were made at the outset, after which the wound was continuously irrigate 
placed in a bath, that death had taken place Three of these thirty 
amputated at some period in their convalescence on account of es r 
effects of the disease, but not to control it There were nine other ^ses ‘ 
treated m this conservative manner, where the infection was 
the trunk, all but one were superficial and all but this one, wine 1 wa . 
infection in the gluteal region, recovered He was again una e 
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single instance of death where the infection had been limited to the tissue, 
external to the deep fascia which seems extremely resistant, no matter what 
form of treatment was emphasized He observed a series where amputation 
had taken place below the limits of infection, through diseased tissues or the 
stump reinfected and recovery in every one resulted where the wound was 
opened widely, incisions made and inigation instituted, except m one instance 
complicated by tetanus 

Prophylaxis is probably the most important aspect of treatment All 
wounds in which great force had been exerted, and especially those contami- 
nated by soil or dirt-covered objects, should be treated as if infected with gas 
bacilli They should be left open whenever possible and given continuous 
irrigation The wounds should always be so dressed that fiequent inspection 
can readily be made Encasements of plaster should never be made in such 
suspected wounds He noted in the majority of the cases that pain out of all 
proportions to the trauma came on twelve to thirty hours after injury and 
was the first sign of trouble This was followed by a sudden rise of tem- 
perature with marked rise in rate and weakness in pulse Pus was seldom 
seen early It appeared also that those cases described as mild were either 
m the incipient stage where the case is discovered early, or those cases super- 
ficial to the deep fascia Finally gas infection once well established showed 
lapid progress with destruction, and appealed certain to result in death, 
without tieatment Such was the conception of gas gangrene infection 
befoie the outbreak of the Woild War considered as a mono-specific invasion 
usually caused by B Welchii However, workers who have since made 
bactei lologic studies of their material, emphasized that gangienous invasions, 
following war wounds, were usuallv polyspecific The findings m the cases 
of Weinberg and Segum ” are the most carefully worked out and discussed 
These authors desciibed more numeious and more highly polyspecific infec- 
tions than did other workers This must in all piobability be attributed to 
their technic They used for isolation deep glucose agar shakes wherein the 
flora IS spread out like a map and wherein relatively accurate estimates of 
the diffeient oiganisms may be made In Wemlierg’s " experience B Welchii 
or B perfringens was found in neaily two-thirds of the cases of gas gan- 
grene These reseaiches agree with those made previous to the war and 
lesumed by Simonds There was another combination of microbes which 
was found m the so-called classical form of gas gangrene, which is the form 
usually described m surgical literature, with definite constitutional and local 
signs The bacillus of malignant oedema is the chief pathogenic organism in 
this gioup Sometimes in the flora of the classic form of gas gangrene a 
new species was found, w'hich Weinberg and Segum described under the 
name Bacillus oedematiens Its topical characteristic is the formation of a 
toxin which, if mj'ected into a guinea pig, produces a special white cedema 
These authors made exi>erimental production of gas gangrene with these 
tliiee mam organisms It wvas easier to reproduce experimentally , m animals, 
the toxic foims of gas gangrene wnth Bacillus ccdematiens 
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In the experimental toxic gas gangrene, the muscles are red and hypcr- 
iic The gas infiltiation is more or less completely masked by a toxic 
oedema, which develops pi ogressively up to the tiunk These workers are 
able to reproduce a mixed form of gas gangrene by injecting the experimental 
animals with a mixture of B perfringens and Bacillus cedematiens Also 
It was easy to reproduce a putrid strain of any given form of gas gangrene 
by introduction of Bacillus sporogenes These French workers in bringing 
forward then proof foi the polyspecific causes, clearly defined gas gangrene 
by the local and general symptoms known in general surgical literature 
The local symptoms are essentially gaseous infiltration with gangrenous 
detenoiation of the tissues, especially muscular and with a characteristicallj 
foul odor Impoitance of these symptoms varies from case to case, hence 
the manifold clinical types The general symptoms are constant and are 
marked by extensive intoxication, characterized especially by increased rapid- 
ity and extreme weakness of pulse, dyspnoea, without thoracic lesion and 
earthy, sometimes icteroid, color of the skin These serious forms were 
carefully differentiated from a large number of gaseous infections, far less 
serious, not accompanied by the general phenomena described above and 
amenable to purely surgical intervention These organisms were all capable 
of reproducing the double senes of symptoms, local manifestations and 
general intoxication Sacquepee found that the B pei fnngens can reproduce 
the local lesions of gas gangrene, but it cannot be made to produce a potent 
toxin He found the other organisms produced very active toxins and, 
experimentally, they produced lesions closely analogous to those observed 
in ca^es of gas gangrene in man While bacillus perfringens is found in 
82 per cent of his cases, he seems to minimize it in his writing and feels that 
it is the least noxious of the etiological factors 

Bacillus aerogenes is an organism of but limited virulence, however, in so 
far as this term indicates its ability to proliferate m the living normal tissues 
In order that infection by this bacillus may become established, it is necessary 
that the tissues in which the microorganism is implanted be devitalized How- 
ever, in the body. Bacillus Welchii, once it has obtained a foothold in musce 
tissue, IS able to spread with extieme rapidity in consequence of its abilitj 
to destroy and devitalize contiguous muscle tissue The organism grows ve 
only in muscle and m the hvei Its ability to produce gas and tissue poison 
depends upon the presence of glycogen m the infected tissue 
conducted extensive experiments by which he showed that B Welchu w ou 
grow most prohfically in bouillon to which potato had been added e usec^ 
platinum rust and other mechanical factois to provide something to sene as^^^ 
cranny in which the microbe can get a start by concentrating its 
effort at first upon some nidus of the medium Wright commente 
difficulty met with m starting the giowth of cultures of the Baci us 
in serum and the avalanche-hke progiess made when once such ^ ^ 
been effected, and compared this to the wax m xvhich wound J" ^ 
this organism often become rapidly progressive Bull and Pntch 
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stratecl that the toxic products of the giowth of B Welchii exhibit anitgemc 
activities and readil3^ rise to the foimation of active antitoxin substances 
They next found that the immune seium developed possessed piotectne and 
curative properties Their investigations m this diiection indicate that the 
development of spores into vegetative bacilli may be pi evented by protective 
inoculation of an antitoxic serum and also that the vegetative bacilli may be 
depiived of their toxic products, which appear to be the leal offensive instru- 
ment Further researches showed that the antitoxin for B Welchii can be 
prepared from a single strain of the oiganism which yields under the con- 
ditions described a high titer of toxin and this antitoxin can be employed to 
combat infection or prevent infection by any strain whatevei of the bacillus 
The preferied habitat of the anaeiobic mvadeis is of inteiest The notable 
muscle feeders are B Welcbn and B Chauvaii They may proliferate metas- 
tatically, the lattei more than the formei Oiganisms of the Vibrion 
septique group may feed on muscle and they fiequently do, but they show a 
pieference for connective tissue and for seious lining Moi cover they show 
a remaikable facility for spieadmg along lymph and blood channels and their 
invasions are not to be controlled by incision of individual muscles as are 
B Welchii infections Many of the organisms of the oedematous group fail 
to spiead lapidly from the site of entrance and act by means of the toxins 
that advance far before them Some stiains of B Novyi may kill guinea pigs 
without any invasion at all, while othei types such as the bacillus of Ghon 
and Mucha and the cedematiens stiain of Joly, possess very active invasive 
powers This question of virulence is a highly relative one It is probably 
true that the Welch bacillus has not the toxicity of some other foims The 
question of the incidence of gas infection m civil life is of interest Von 
Hibler lists fifteen stiams of B Welchii that he isolated fiom human material 
Of these only two could be called the diiect cause of the death of the patient 
Both of them weie infections after injuiy He lists four strains of Vibrion 
septique type isolated by himself and m three of these cases the oiganism 
was demonstiated to be the probable cause of death He found Novy’s 
bacillus once in a human case and it was piobably the cause of death 
Acquaintance with these three essential species — Vibiion Septique, B CEde- 
matieiis and Bacillus Perfrmgens — made it possible to consider the specific 
serotheiapy successfully The first attempts at seiotherapy were not very 
successful since they reall} aimed exclusively at the species mentioned at the 
beginning of the War, B peifimgens and V septique, taking no account 
of a third agent of capital impoitance, the cedematiens It is onl} by apply- 
ing a specific therapy, either against all three germs or against the germ 
unsolved m each paiticular case that a piactical result can be i cached The 
piepaiation of the serums followed the general principles already established 
m bacteriology For toxic germs it is important to picpare the animals for 
inoculation of the toxic pioducts fso far indeed the antitoxin sciums have 
ptoved more efficacious, such as antitetanus and antidiphtheria) Wembero- 
cites an experience of 191 cases treated with gas gangrene serums with 25 
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deaths, a proportion of 13 09 per cent Foi the sake of comparison it must 
be remembered that in the same regions the mortality m non-treated case, 
was about 75 per cent It often opeiated in a really striking manner for a 
whole number of cases in which no surgical operation was desirable From 
the pieventive point of view, serotheropy naturally proved itself still more 
powerful Preventative treatment was applied solely m the cases of verj 
severely wounded patients, particularly exposed to gangrene (arterial wounds, 
extensive shattering of the buttocks, thighs, etc ) A senes of wounds of 
like nature, but not treated with sera, gave 7 2 per cent of cases of gangrene, 
while only four cases of gangrene in 319 cases treated preventatively were 
observed Kenneth Taylor also emphasized the relative weak toxicity of the 
Bacillus Welchii He took a highly mechanistic view of the pathological 
process of gas gangrene He defined it as the death of an extensive mass of 
muscle, due to the mechanical pressure action of gas produced from a local 
focus, by saprophytic bacteria The substances from which the gas is formed 
are chiefly carbohydrate-containing tissue Hence muscle is the tissue pri- 
marily involved He felt that the organism is with rare exceptions the 
bacillus aerogenes capsulatus He thought that the real action of the toxic 
principle is that of converting healthy muscle tissue adjacent to the wound 
into a favorable medium for giowth and gas production by the bacteria 
The activity of the gas bacteria is limited almost invariably to muscle, and 
the invasion of the subcutaneous tissue, by bacteria, is rare m man When 
It occurs It IS usually m the region of the scalp or scrotum, where the skin is 
comparatively rich in muscle tissue Sustained pressure within a muscle 
mass depends on retention by intact muscle sheaths of the gas produced and 
by the occlusion of the avenues of escape due to the local swelling of the 


muscle fibres in response to the inflammatoiy reaction 

The disease then is essentially an infection of muscles and the connective 
tissue may be at first, at any rate, comparatively little affected Moreover the 
spread is longitudinal rather than transverse and the infection spreads from 
end to end of a muscle, but may be unable to spread from one muscle to 
another The affected muscle is at first dull and opaque, brick red m color 
and resembles cooked meat Even at this stage it is dead, for it does not 
contract when pinched and does not bleed when incised Bubbles 0 gas 
which can be pressed up and down between the fibres may be evident to tie 
naked eye Soon it becomes softer and diffluent, the color changing to green, 
brown or black The exudate is blood-stained Gas can be felt in the 
over an area considerably greater in extent than those of the dead bssue 
microscopic appearance of the growing edge, as described by ee an 
Dunn,^° throws a flood of light upon the spread of the disease le 
change observed is a separation of the muscle fibre from the 
interstitial tissue, with a clear space between fibres which Mci 
considered to be filled with a toxic fluid The fibre itself loses 
and stains a uniform eosin tint At a later stage the sarco 
and finally the entire muscle fibie disintegrates and becomes ge a 
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Ijacteria of the spreading edge are confined to the interstitial tissue and do not 
invade the muscle fibres at first, but at a later stage the disintegrating fibres 
are crowded with bacteria It would appear therefore that the bacilli spread 
up and down the muscle in the interstitial tissue, preceded perhaps, by a toxic 
fluid which separates the muscle fibres from the interstitial tissues and kills 
the fibres so that they may be invaded by the bacteria It is thus easy to 
understand why the spread should be longitudinal and why it should be 
seldom in a transverse direction Blake, in a recent article, gives Taylor 
credit for improvement in treatment by the suggestions offered in his theory 
For, following his teaching, the deep fascia was opened for some distance 
beyond the original wound Results were improved theieby, but still better 
results "were obtained by excision of the affected muscles throughout their 
entile length It has always seemed to Blake remarkable that the sheath 
of a muscle could confine the infection as it seems to, but he has demonstrated 
this fact and has dissected a muscle entirely, it being brick red throughout, 
while adjacent muscles were normal In his study of antiseptic solutions, he 
found none that acted so effectively on gas gangrene, as to make its use 
preferable to otheis, with the exception of quinine, which in experimental 
gas gangrene showed strong inhibitory action His impression is that 
Dakin’s solution owes its efficiency largely to its solvent action upon the 
pabulum of the bacteria, but in the case of gangrene the dead tissue is so 
massive as to be beyond the reach of solvents He also makes a strong plea 
foi the seia m use at the end of the war and now, which are our chief 
1 chance in treatment and aid in combating this terrible infection He also 
cites cases wheie the entire piocess was arrested by the use of sera even with- 
out operative intervention, in cases which from their extent and character 
would have proven fatal without serum therapy 

Cases of anaerobic invasion exclusive of tetanus, coming to necropsy in 
civil life, may be classified into two groups, one group is that of patients 
being weakened by sickness or operation, and invaded by their own intestinal 
bacteria Such invasions, though they may be and freqiiently are polyspecific, 
usually have for their chief invader the Welch bacillus But systemic or 
local invasions (the second group) following wound invasions, under which 
head comes puerperal infections, especially such invasions as have small foci, 
are frequently not caused by Bacillus Welchn, e\en though the latter organism 
ma} be found The seveiitv of tissue destruction and the presence of foreign 
matter has much to do with the type of invader capable of multipKing in the 
first few hours Finally the resisting powers of the patient must be weighed 
Binnie^- cites the rather extensive sclerotic changes noted in the liver and 
kidiieis of many loung soldiers who were apparently in perfect health 
Such latent pathological conditions may well loner the resistance of their 
siilijects and may explain to some extent win of two similar individuals who 
ha\e suffered similar nounds, ha\e been similarh exposed to infection, and 
baie been identicalh treated one succumbs to the infection and the other 
oicrconies it 
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In 1922, Christopher/^^ after a rather careful search m recent literature 
of gas gangrene, was able to report only nine cases by seven authors All 
were traumatic, including one case complicating a septic criminal abortion 
This report covers the time from Simond’s resume m 1915 to 1922 Despite 
the paucity of reported cases Christopher was inclined to the belief that gas 
gangrene is encounteied lather frequently in civil surgery, but not reported 
From 1922, the time of Christopher’s paper to date, we have collected twenty- 
six authors wilting clinical papers upon this subject, reporting 64 additional 
cases Twenty-six aie clearly of traumatic origin, twenty complicate obstetri- 
cal and gynaecological states where the cause may be traumatic or non 
traumatic, for the authors differ m their disposition of these cases The 
lemaining eighteen cases include those cases 111 which the process is caused bj 
the subject’s own intestinal organisms This series includes eleven cases com- 
plicating gangrenous appendicitis and its sequelae Jennings^'* finds that the 
evidences of intoxication due to the B Welchii m the peritoneal cavity arc 
insidious in their onset and do not differ from those which have been asso- 
ciated with septic peiitonitis for many years There may or may not be a 
rise in temperature The pulse frequently rises, cyanosis in some degree is an 
early sign and inci eased with the seventy of the case As the case advances 
the pupils dilate, the skin becomes cold and clammy, while the pulse becomes 
thready and feeble and impalpable Consciousness is frequently unimpaired 
until the last or a short period of delirium may occur The cyanosis now 
becomes extreme and death super venes This author reports brilliant results 
with the tetanus-pei fringens serum of Bull and Pritchett Two cases each 
were associated with luptured gastric ulcers, cholecystitis and ischio-rectal 
abscesses One case complicated liver abscess 


CASE REPORTS 

During this period since Christopher’s report in 1922, we have found 
SIX clinical cases in the records of the Methodist Episcopal Hospital of tins 
city and we believe other hospitals can show similar repoits We wish to 
report two personal cases, traumatic in character, in which we were a e to 
follow the processes fiom their onset Gas gangrene serum was used ear j 
and energetically in both cases — ^the wounds were treated later large y ^ } 
physio-therapy while necessary auxiliary surgical procedures weie empoye 
to make cures complete The remaining foui cases have occurred upon 
services of our colleagues who have kindly allowed us to put tieir cas 
in this record 

Case I -October 7, 1923 J D P, a small, poorly nourished 
ten, was shot with a shot gun at very close range while playing- 
collected refuse known in the southern part of the city as the dumps 
in a dirt road by these refuse heaps he was picked , °HosnitaI, where 

were called and brought him to the accident ward of the Methodis anterior, inner 
emergency measures were taken for large bleeding woun s upon clothing and 

IsJ of the nght and left upper th.ghs Much d,rt, f ^ //“b » 

gun wadding were present m the %vounds These ivounas we g ^ 
outline Much skin, deep fascia and muscle were destroyed a 
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tissues bulged out of the jagged and torn wounds The wounds were dressed) after 
preliminary cleansing and debridement, i\nth dichloramine and sterile dressings 1500 
units of tetanus antitoxin were administered He was admitted to the service of 
Dr J H Baldwin 

Physical examination revealed a small, poorly nourished Italian boy, quite lacking 
m general hygiene, with carious teeth, injected pharynx and cryptic tonsils, but with no 
adenopathy Chest was flat, lungs were normal, while the heart showed a soft, systolic 
murmur with accentuated second pulmonic sound The abdomen was negative The 
upper thighs showed the wounds noted upon admission, but bleeding was checked There 
was no odor in 
the wounds 
Severe pain, 
feeling of ap- 
prehension and 
marked mental 
alertness were 
noted October 
8, 1923, at 3 
A M , the tem- 
perature per 
rectum was 
105° F and the 
dressings were 
bloody Upon 
removing those 
of the right thigh 
a few small bub- 
bles were noticed 
issuing from be- 
neath the dis- 
rupted sartorius 
muscle The tis- 
sues (muscle) 
were markedly 
swollen, parch- 
ment-hke and in 
part of gelatinous 
consistency The 
pulse at the in- 
ternal malleolus 
and the popli- 
teal space \\as present Welch Bacilli were found m smears and later in pure 
culture m inoculated rabbit’s blood At J030 am there was marked pain, rising 
temperature, rapid pulse of w’cak A^olume, and a seiere generalized convulsion, 
lasting ten minutes There was marked restlessness, apprehension and some 
degree of delirium Discoloration through torn tissues and in the intact skin 
w'ls becoming more progressne At 1215 pm,_5o cc of commercial gas 
bacillus scrum was gi%cn intramuscularly m the back The peculiar character- 
istic odor was first noted, while many bubbles were seen to issue from beneath 
and around the torn and swollen muscle Moderate quantities of a cry thin sero-pus 
accompanied the gas EMdcnce of fascial necrosis was already present At 4 pm, 
within the firM twenty-four hours after the injury, a second ^'0 cc tube of the gas 
gangrene ^crum was injected intramu‘=cularh Thcve injections were repeated m similar 
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manner upon the next two successive days The extent of the process localli and the 
general toxemia were seemingly checked by the first doses After the fourth injection 
the patient was brighter, freer of pain and was anxious and able to take nourishment 
During these days and subsequently, the left thigh wound was carefully protected and 
redressed lightly while the extremities and trunk were under an electric light cabinet 
continuously We ordered irrigations of hydrogen peroxide every second hour With 
a soft catheter, connected to a compressed gas tank, oxygen was bubbled through the 
depths of the wound at frequent intervals This therapy while persisted in regularh, 
did not seem to change the conditions of local necrosis in any degree, and we are unable 
to say whether it was of any value Four additional doses (50 cc each) of the gas 
gangrene serum were administered intramuscularly during the next seven days Second 
ary Invaders, haemolytic streptococci and staphylococcus aureus were noted in the wound 
secretions No B Welchii were found in any subsequent bacterial studies November 5 
1923 X-ray report showed in right thigh, a large charge of small bird-shot (middle ol 
inner thigh) Left thigh showed only six small bird-shot 

November 28, 1923 — Under gas aniesthesia, the various sinuses m the posterior 
right thigh were opened and many pockets of small shot were removed The wounds 
were flushed daily and physiotherapy, which had been started earlier, continued Tlie 
patient was discharged without contractures, but with one small, granulating wound 
Further treatment was continued m the out-paticnt department and the sinus soon closed 

March ii, 1926 — ^The X-ray revealed six shots still m the left thigh, while manj 
shot were scattered through the area of the old infected site in the right thigh Patient 
has no contractures General condition and hygiene improved 

Case II — June 19, 1925 J F, aged ten, was brought to the Methodist Hospital 
giving a history of falling and injuring his right forearm while jumping from a coal 
car to an oil tank along the railroad right of way in South Philadelphia Upon examina- 
tion in the accident ward a compound fracture of the ulna was noted, with marked 
laceration along the ulnar aspect m the area of the upper and middle third of the fore- 
arm There was much dirt ground into this deep wound, but the fragments were not 
protruding The wound was cleansed, debnded, dressed with iodine and sterile gauze 
Antitetanic serum was given. X-ray taken, and then the patient was permitted to 
go home 

The X-ray showed fracture of the ulna m the middle of the right forearm m 
rather poor position There was some rotation with slight overlapping The following 
day he was admitted to the hospital as the lacerated area was swollen and very painful 
Free and generous incisions were made after culture of the wound secretion B Welcbii 
was reported as positive in pure culture from inoculated rabbit The arm was place 
under an electric light cabinet and given baths in hot solutions of magnesium sulphate 
at regular intervals Fifty cc of gas bacillus serum were given intravenously Tiis 
dosage was repeated daily, intravenously, for three days Applications of 2 per cen 
mercurochrome, baths of hot magnesium sulphate solution with the injured e\tremil\ 
exposed to electric light under a cabinet were continued The local and general signs 
were quickly controlled and held under control Hrcmolytic staphylococci and strepto 


cocci were found in wound secretions, subsequently 

July II, 1925 — X-ray report shows the upper fragment of ulna resting on ra lu 
Cultures from this date were negative for B Welchii Patient was disc arge^ 
from the hospital July 22, 1925, with sinus formation and treated m the out-pa le^ 
department and X-rayed at frequent inteivals A sequestrum formed, and on 
1926, he was readmitted to the hospital and operated on under ether amesthesia n 
was made about the sinus in which a probe had been placed The incision 
extended and deepened to the fusiform new bone growth The upper nail oi le 
crum was removed with a chisel and the old sequestrum was easily , 

wound was dressed with 5 per cent mercurochrome and light gauze pac g 
redressed m the ward Convalescence was uneventful Function w'as exce 
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Case III — R. T, age fifty-eight Male Admitted to the service of Dr George 
Ross, August 12, 1922, with severe pam and marked swelling in right groin, which 
developed while working as a laborer, one day previously Swelling soon appeared after 
the inguinal pain, which swelling became larger, more painful and intense He had 
never worn a truss and never suffered a rupture before He was rushed to the hospital 
and an emergency operation was performed by Dr Calvin Smyth Two days later, 
August 14, 1922, swelling and induration were noted in the operated area, with a dusky 
change in the color of the skin Progressive induration was noted, extending very 
rapidly up the sides of the trunk and down the thighs The clinical diagnosis of gas 
gangrene was made after the wound was reopened Culture showed the bacillus of 
Welch Patient died two days after the radical reopening, which included orchidectomy 
(right) Hydrogen peroxide locally and all forrns of stimulation were administered 
Case IV — W H G, age forty-one, male Admitted to Dr D E Despard’s 
service February 3, 1923, with a crushing laceration of the left forearm when the 
patient was caught m the gears of machinery m a rope factory A debridement was 
performed and the ulnar artery was tied There was no fracture and there was 
no tendon involvement The radial artery showed injury It was macerated and filled 
with clot for some distance February 5, 1923, infective processes ivere noted in the 
lower forearm The culture report of February 6, 1923, showed the presence of gas 
bacilli Radical incision and dtainage of the left forearm was done February 6, 1923 
The Carrel-Dakin treatment was instituted February 7, 1923, the process was pro- 
gressive and amputation of the arm was performed three inches above the elbow 
Patient became very toxic, pulse very high and temperature progressively higher through 
February 8, 1923 Death February 9, 1923 

Case V — H B , age thirty-eight, male Admitted to service of Dr D L Despard, 
July 6, 1923, with a deep laceration of the left forearm The radius and ulna were 
fractured All arteries except the interossei and all the nerves were severed Debride- 
ment and sterilization of the wound were carried out, radical drainage was instituted 
while tetanus anti-toxm was given upon admission July 8, 1923, a peculiar odor yvas 
noted about the dressings Induration and crepitation were present with a parchment-like 
appearance in the exposed muscle Gas was found issuing in the wound m the forearm 
Amputation was performed m the upper arm Recovery nas uneventful 

Case VI — R L, age fifty-four, male April 18, 1925, was admitted to the service 
of Dr L J Hammond with a laceration of the right leg below the knee, in which the 
skin was so ground with cinders and dirt, that it was hardly recognizable The gastroc- 
nemius and soleus were partly torn fiom their origin and severely mutilated There w'as 
a fine gritty material uniformly scattered throughout the tissues A debridement w'as 
done April ig, 1925, at 2 r vt while the patient’s general condition appeared satisfac- 
tory, there was no pulsation felt in the foot At 6 p m this day, crepitation was noted 
'It the right knee At 10 pm crepitation and induration had progressed beyond the 
inginnal ligament Radical multiple incisions were made throughout the thigh and 
.ibdoiiKii Gauze stiips, soaked in neutral i per cent acnflaMiie, were laid loosely in the 
wound, 100 cc ol gas bacillus scrum were gnen, intravenously Patient died, April 20, 
1925, at 3AM 

COXCLUSIONS 

Christopher's lemaiks in 1922 surely have bi ought consideralyle increase 
in the numbei of cases reported from civil surgen All authors using anti- 
toxic SCI a give urgent advice to use these aids proplnlactically and curativeh 
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OBSERVATIONS ON THE SURGERY OF THE LARGE ARTERIES* 

WITH KEPORT OF CAfeE OF EIGATION OF THE INNOMINATE ARTERY 
FOR VARICOSE ANEURISM OF THE SUBCLAVIAN VESSELS 

By Emile Holman, MD 

OF Sa.n Francisco, Calif 

PROFESSOR OF SCRGERi IN THE STANFORD UNIVERSITY 'MEDICAL SCHOOL 

Agcs ago Celsus, Galen, and Paulus Aeginata began a discussion on the 
ligation of large arteries which has continued unabated down the many 
centuries That the question had not been settled has been demonstrated in 
lecent yeais by impiovements intioduced fioni the proving giound of military 
surgery,’- and additional evidence fiom the expeiimental laboratoiy is now 
available, m suppoit of a new piocedme that may he applied m this compara- 
tively simple opeiation To illustiate some of the principles underlying the 
surgery of the large vessels, certain experiences from the operating room and 
laboratory aie piesented 

Ligation of the Innominate Aiteiy — That ligation of the innominate 
artery is a dangerous surgical procedure is apparent fiom a mortality of 
approximately 66 pei cent in the recorded cases As the circumstances that 
demand it occui hut rarely, the following case repoit may piove of interest 

W P , a coal miner, t\vcnty-fi% e years of age, sustained October 22, 1922, a pistol 
shot wound in the right clavicular region A profuse hemorrhage occurred but this was 
easily controlled, after an excessive loss of blood, by slight pressure Several days after 
the accident, the patient discovered a filbert-sized tumor presenting just above the middle 
of the right clavicle, about 2 cm above the small healing wound of entrance At the 
tune of discovery, he noticed in it a continuous buzzing, like that of a bee, which seemed 
to be more pronounced with each beat of the heart There was a slow but gradual 
increase in the size of the swelling during his five weeks’ stay in bed, and a much more 
rapid increase in the few dajs that elapsed follownng Ins discharge from the hospital 
There w'as no parahsis at aiu tune Following the accident the patient noted a vigorous 
beating ot the heart even when King fiat in bed, and a verj rapid pulsation w'lth the 
slightest effort 

Exammatwu — On his admission to the Johns Hopkins Hospital on November 29, 
1922, a large tense pulsating swelling occupied the supraclavicular fossa on the right 
extending from the midline m front to the anterior border of the trapezius in back 
(Fig 1) The point of entrance of the bullet was marked In a small scar located just 
above the midpoint of the clavicle There was no wound of exit, and a rontgenogram 
icvcalcd tlie bullet in the region of the left apex A continuous thrill was palpable, more 
pronounced m s\ stoic On auscultation a loud, continuous “ machiner} -like ” murmur 
WTs heard aho more pronounced in s\ stole Deep pressure applied imnicdiatclj above 
the centre of the clavicle cniscd both the thrill and the bruit to disappear entirclv With 
tiicir disappearance the patient noticed, subjcctuelv, a temporarj slowing of the pulse 
Rele i«e of the pressure was followed moment iriK In a leeling 01 rapid beating 01 the 
heart Deep pressure sufuciciu to ohhieratc the thrill and bruit aFo caused vcr\ defimlc 
lliongli transiiorv alterations m the ventral hlood-prcssure Before compression, the 

* Read iiciore the Idaho State Medical Iscociation September ^ 
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pressure m the left arm was io8 systolic and 62 diastolic On deep compression abow 
the centre of the clavicle the systolic pressure rose momentarily to 112 to 114, dropping 
immediately to 108 On releasing this compression, the pressure fell to 102, recoicring 
almost immediately to 108 Variations in the diastolic pressure on compression of the 
artery were not demonstrable, but on releasing the compression, the diastolic pressure fell 
to 48, recovering within a few seconds to 62 Before operation, the s)stolic blood 
pressure in the right arm was consistently 4 to 8 mm Hg lower than m the left arm 
The superficial veins of the forearm were more prominent on the right than on the left 



Figs i and 2 —Photographs before operation The circle indicates point of entrance of bullet 
r iGs auu b evident enophthalmos 


There were no disturbances of motion or sensation m the right arm The 
dullness measured 3 cm x 8 5 cm and a teleoronlgenogram ^ ^ variations 

In view of the continuous thrill and bruit, and the definite 10 « varicose 

in blood pressure and pulse on compression of the swelling,- a 

aneurism of the subclavian vessels was made The al sacs arising 

and vein was probably a small one,= but associated with large false aneurismal 

from the wounds in the vessels resection of 

The operation was planned to expose the subclavian artery . quadruple 

the clavicle and, either to close the wounds in the vessels, or o 

ligation proximal and distal to the abnormal communication carotid arteries, the 

necessity of placing a temporary ligature on the innominate and caret 

exposure of these vessels was first practiced the clavicle to the 

Opaatwn~A horizontal incision was made along the 11 ^^,0 

sternum, which bisected a median vertical incision at ^ of jts middle and 

thirds of the clavicle was resected posteriori) 

inner thirds, the clavicle showed some erosion, th P appearance 

missing over an area about i 5 cm m diameter The black, 
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of the tissues m this area made us apprehensive lest the clavicle formed a part of the 
wall of the aneurism This fear had just been expressed, when the aneurism burst at 
this point w'lth the escape of a large gush of m total and venous blood uixler great 
pressure Fortunatelj , the tide w'as effectively and immediately stemmed by the operator’s 
thumb placed m the defect in the periosteum The force of the pulsation and the size 
of the stream which had suddenly engulfed the field w'as sufficient to preclude anj 
possibility of removing the thumb even for an instant without exsanguinating the 
patient Dr William F Rienhoff, my able assistant, proceeded w’lth the resection of the 
clavicle and sternum, and Dr Robert T Miller, Jr , very kindly stepped m to expose 
the innominate artery and' to place around it a tape ligature for its temporary control 
Included m the ligature was a small length of rubber tubing wdiich enabled us to occlude 
the artery without crushing its walls, and which w'ould permit us to remove the tape 
w'lthout damage to the vessel if so desired The common carotid was exposed and 
occluded in similar manner Following the occlusion of these arteries the pulsation of 
the swelling ceased, and the diminished pressure in the sac enabled me to release mv 
thumb and to continue the operation from this point By pressure on the aneurism just 
above the defect in the periosteum the escape of blood w'as completely controlled, thus 
permitting the application of a number of interrupted silk sutures, deeply placed so as to 
include the periosteum and underljing tissues A second line of sutures was applied 
burying the first These sutures included in all probability the underlying subclavian vein 
Following their application, wnth the temporary ligatures on the innominate and carotid 
vessels in place, no bleeding from the defect in the sac occurred The carotid ligature 
W’as removed without bleeding fiom the aneurism Slight release of the tape encircling 
the innominate artery permitted pulsation to return in the sac accompanied by some 
bleeding Accordingl>, a permanent tape ligature, occluding the innominate artery but 
not crushing it, w'as applied The patient’s condition, as revealed by a weak and rapid 
pulse, prevented any further procedures, and the wound was closed in layers xtnih- 
out di outage 

There w^as some appiehension lest ligation of the artery alone, proximal 
to an aitenovenous communication, w'Otild result in gangrene of the limb, 
but as pieviously noted, it seemed highly probable that the subclavian vein 
ivas included m oui deeply placed sutures Phis would account for the 
complete and permanent cessation of the thrill and biuit which followed 
the opeiation 

An inteiestmg obser\ation immediately after the completion of the opera- 
tion W'as the \eiy maiked pallor and complete absence of perspnation on the 
light side of the face ending abiuptl) m the midlme of the forehead, nose, 
and chin The left side of the face was flushed and perspinng profusely 
This difleience had completely disappeaied by eight o’clock m the e\ening, 
six hours aftei the opeiation Inimediateh after the opeiation, the right 
radial arteiy was collapsed and pulseless Within eight hours, the radial 
\essel, though filled with blood showed no pulsation Twenty hours later, 
.1 feeble pulsation had letuined m the light wiist Theie were no paral3’scs 
oi objectnc sensou \aiiations but there was a subicctne numbness of the 
entile light arm and hand which disappeaied within forty-eight hours 'Pwo 
dacs aftci the operation the blond-pressure in the left ann was recorded as 
132 s^^tohc and 76 dnstulic Four da>s after operation the large pulsatile 
swelling had subsided almost completcl} and the neck had again assumed a 
nonual contour There was no pulsation bruit, or thrill On two occasions, 
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thirteen and twenty days after operation, a small opening along the line of 
incision was made to evacuate old fluid blood On the day of discharge from 
the hospital, a good pulse could be felt at the wrist, and the right carotid and 
temporal vessels felt full and firm There was no difference m the appearance 
of the veins of the two arms but venous pressure on the right ivas slightl) 
increased The veins of the left arm were completely collapsed when the 
arm was elevated four degrees above the horizontal, whereas the veins on 
the right did not collapse until the arm was 20 degrees above the horizontal 
This was interpreted as indicating that the subclavian vein had been occluded 
at the operation Subjectively the patient felt that his heart was beating less 
forcibly and less rapidly than before operation The blood-pressure in the 
right arm was 76 systolic and 74 diastolic, and m the left arm 120 systolic 
and 76 diastolic, the general blood-pressure being definitely increased 
since operation 

One year after operation the patient again appeared for examination 
His right arm still seemed weaker than the left, but gradual improvement 
was talcing place Some interesting observations had been made by the 
patient He perspired only on the left side of his face , the right face and 
right arm felt coldei in cold weather than did the left , when hot or excited 
he felt a throbbing on the left side of his head and not on the right On 
examination, a slight enophthalmos was still present, but the pupils were 
equal (Fig 2) The neck showed no swelling or abnormal masses The 
p^sation in the right carotid and right radial arteries was weak, and followed 
the pulsation in the left carotid and radial vessels by a defimte interval There 
was no atrophy nor objective weakness of the arm muscles The heart was 
normal The blood-pressure in the left arm was 118 systolic and 92 diastolic, 
and in the right arm 90 systolic and 70 diastolic It seemed probable that a 
permanent cure of the aneurism had been effected 

In spite of the failure at operation to demonstrate a definite communica- 
tion between the artery and vein, all the clinical evidence, together with the 
escape at the operation of both venous and arterial blood from the defect 
in the aneurismal wall, justified the diagnosis of varicose aneurism of the 
subclavian vessels If this diagnosis be accepted, it is difficult to explain 
the success of this operation on the simple ligation of the innominate artery, 
and it seems highly probable that the occlusion of the subclavian vein con 
tnbuted to the effectual elimination of the aneurism This inference is ma e 
because of experimental observations that complete cessation of the tin 
and bruit of a fistula follows the ligation of the vein proximal to the abnor 
mal communication ^ . 

Simultaneous Ligation of Aitery and Vein — A better understanding 0 
the treatment of this type of abnormal communication between the vesse s 
may be credited to the extensive experience of the eminent English 
Sir George H Makms In the South African War, proximal ligation 0 ^ 

artery for artenovenous communications was followed in over 5® 
of the cases by gangrene of the limb This observation, together with sinu a 
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experiences m the eaily pait of the lecent war, piompted the lecommenda- 
tioii at the Interallied Conference of Surgeons held in Pans in May, 1917, 
that the ligation of a large arteiy for injury should be accompanied also by 
the occlusion of the satellite vein, even though the latter be unmjuied It 
may be recalled that the writings of eminent surgeons of the past have 
always stressed the need of preseivmg carefully the accompanying vein 
Aneurism needles were applied so as to avoid injury to the vein Opeiations 
were devised with the primary intent of preseivmg the vein It is evident, 



Fig 3 — Patient four ^\eeks after ligation of the innominate artery Note persistence of enoplithalmos 

and subsidence of large swelling 

Fig 4 — One year after operation Slight enophthalmos still present The spelling has completely 

disappeared 

howevei, that the expeiieiices of Makiiis were entiiely against such a practice, 
and a numbei of experiments ha\e been pei formed to sulistantiate the claim 
that it IS bettei to occlude also the satellite vein when any of the large arterial 
tiiinks lequire ligation Van Kend lepoited animal experiments m which 
plethysmogiaphic tiacings demonstiated clearly that, after a previous fall in 
pressuie due to ligation of the aiterj , a slight use m the blood-pressure of the 
limb follow^ed the application of a ligature to the mam vein 

Duimmond,’'’ likewnse, made some mteiesting observations on animals m 
which segments of small bow^el had been tieated by two different methods 
One segment w^as deprived of its blood supply by ligating the artery alone 
A second segment in the same animal w^as treated by ligating both the artery 
and the \em In three instances a definite ring of gangrene appeared, limited 
to the segment in wdnch onl} the artery w^as ligated, whereas no change 
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occurred in the segment of bowel m which both artery and vein were occluded 
Additional corioborative evidence to support Makms’ point of view is fur- 
nished by Brooks and Martin « who performed ligation of the common iliac 
artery in the rabbit with and without ligation of the satellite vein The}' 
found m a senes of thirty-nine experiments that m those animals m which 
the artery alone was occluded, 71 5 per cent developed gangiene of some 
degree, whereas in those animals in which the accompanying common iliac 
vein was also ligated, only 333 per cent developed any manifestation 
of gangrene 

There is evidence also that the function of the limb is less likely to be 
impaired following simultaneous ligation of artery and vein Doctor Halsted ^ 
records two instructive observations the excision of a large iho-femoral 
aneurism including the deep and superficial veins, was followed by perfect 
function in the limb of a stevedore accustomed to the hardest kind of labor 
In striking contrast to this was the result obtained in another patient whose 
common iliac artery he had ligated, but not the corresponding vein In this 
instance, the patient was prevented by claudication from ever walking more 
than one or two hundred yards 

In a clinical study by Sehrt,® it was found with reference to the lower 
extremity, that ligation of the artery alone was followed in 20 per cent of his 
cases by gangrene, whereas ligation of both the artery and vein was followed 
in only 9 pei cent by gangrene With reference to the upper extremity he 
found that ligation of the artery alone resulted in gangrene in 7 8 per cent 
of the cases and ligation of both artery and vein resulted in no gangrene 
He attributes the larger percentage of gangrene in the lower extremity to 
the absence of large muscle masses bridging the knee as compared with 
those bridging the elbow 

In a statistical summary by Heidrich ® we find that among 995 ligations 
of the large arteries alone, gangrene occurred 154 times, a percentage of 
154, and among 198 ligations of both artery and vein, gangrene occurred 
17 times, or a percentage of only 8 5 

With these facts before us, there would seem to be no doubt as to the 
proper procedure which should be followed whenever one of the large arterial 
trunks requires ligation One should invariably ligate also the accompany- 
ing vein 

A consideration of the hydraulic principles governing blood flow under 
such conditions leads to the assumption that the site of this ligation should 
be proximal to the site of the arterial ligation If, for example, the super- 
ficial femoial artery were ligated in Hunter’s canal, the collateral arculation 
would be provided mainly through the deep femoral artery Normallv, tie 
blood flowing through this artery passes through a given set of capillaries 
m the thigh and leaves the limb by its accompanying vessel, the deep femora 
vein If this vein remains unobstructed, the pressure in the capillary bed o 
the thigh would be low, and the small volume of collateral blood from t e 
deep femoral artery might readily flow through the accustomed route, wi 1 
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Its aiea of low resistance, back to the heart, avoiding entirely the, more distal 
peripheral bed If, however, in the presence of a ligation of the superficial 
femoral artery, the common femoial vein be ligated, the resulting increased 
resistance m the capillary bed of the thigh, together with the lessened resis- 
tance in the artery below the ligature, would direct the blood from the deep 
femoral artery into the small arterial communicating channels of the perforat- 
ing arteries, thence into the anastomotic vessels about the knee-joint and into 
the mam femoral or popliteal artery leading to the more distal capillary bed 
li seemed fiom this point of vieio that ligation of the popliteal aiteiy, or of 
the supeificial femoial aiteiy just pioximal to the popliteal space, should 
undei certain ch cmnstanccs be accompanied not by ligation of the popliteal 
vein 01 of the supcificial femoial vein, but by ligation of the common femoial 
vein above the enhance of the deep femoral blanch oi even above the entiance 
of the gi eater saphenous vein This piocedure would increase the capillaiy 
resistance m the thigh and by directing the full force of the collateral ciicu- 
lation into the anastomotic channels about the knee-joint, should lessen the 
probability of gangrene 

In support of this view convincing experimental evidence may be pre- 
sented As previously noted, Brooks and ISIartm encountered gangrene m 
71 5 per cent of their experimental labbits in which the common iliac artery 
alone was ligated When both common iliac artery and vein were ligated, 
33 3 cent of the animals developed gangrene with a high mortality 
Holman and Edwaidsd® with the above theoietical consideiations as the basis 
foi their work, ligated the common ihac artery simultaneously with ligation 
of the mfeiior vena cava three centimetres above the confluence of the com- 
mon iliac veins Twenty-eight labbits were so tieated followed m only two 
instances by a limited gangrene of the right extremity, and m each of these 
instances the operation was complicated by hemorrhage which proved difficult 
to control As compaied with the results obtained by Brooks and Mai tin 
there is no question of a lessened gangrene in this series, a peicentage of 
7 I instead of 33 3 

The ciicumstances demanding the ligation of the vein proximal to arterial 
ligation would presumably be dependent upon the extent to which collateral 
arculation had already developed as the result of the lesion which necessitated 
the hgation Pioximal ligation of the \eni would be applicable ni all cases 
which entailed an acute shutting off of the arterial supply, as m traumatic 
injury to vessels If for any reason a collateral circulation had alread}^ 
developed, its application would probably be less imperative and perhaps 
accompanied by a ceitain degiee of danger of swelling of the limb In the 
expenmental animal there rvas no swelling of the left limb follownng the liga- 
tion of the rena car a although the arterial supply of the limb remained intact 

This punciple is subject to further application If the artery and vein 
are ligated smuiltaneousl) at the same lerel. and gangrene later impends— 
as occurs in 8 to 10 per cent of the clinical cases— it rvould be in order to 
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ligate the vein immediately at a point considerably nearer the heart— a pro- 
cedure to be earned out promptly before true gangrene had supeivened 

Ligafwn of Aiteiy Pioxtmal to Ai tenovenous Fistula ~A further dmic- 
ally known objection to the ligation of the artery alone proximal to an 
arteriovenous aneurism was coiroboiated lecently by experimental obsen’a- 
tions Artei loveiious fistulae were pioduced between the common femoral 
vessels of the dog Two weeks later the femoral artery was ligated just 
proximal to the fistula, lesulting m a tempoiary obliteration of the character- 
istic thrill and bruit of the fistula No gangiene supervened, but within a 
week the thrill and bruit had returned with unabated intensity, due to the 
veiy evident development of an extensive collateral circulation The blood- 
pressure below the fistula could not be measuied immediately after ligation 
of the artery, but within two weeks it had risen to no systolic and 90 dias- 
tolic, as recoided by a Pachon sphygmomanometer Tliree similar experiments 
demonstrated the futility of curing such fistulse in dogs by ligation of the 
pioximal artery alone It may be infened, tberefoie that even if ligation 
of the proximal artery should not produce gangiene, it would not be effectual 
m eliminating the fistula 

A more radical piocedure is required for the cuie of a vaiicose aneuiisin, 
and the most effective methods at om disposal are 

( 1 ) Reestablishment of the artery and vein by separation and suture of 
the two openings This procedure is applicable in cases of short duration, 
but It IS not always piacticable in those of long duiation due to extensive 
calcium deposits in the wall of the aitery 

(2) Quadruple ligation of the mam vessels pioximal and distal to the 
fistula with excision of the communication This procedure Makins found 
effective whenever used and it is, above all others, the operation of choice, 
a view recently sustained also by Reid 

(3) The method of Matas,’^" which sutures the opening in the artery by 
approaching it through the dilated vein Although applicable m certain 
instances this method, too, may be found unsafe and impracticable because 
of the alteied and wealcened state of the arterial wall at the site of the fistula 


Division of Lai ge Aiteiies Between Ligatnies Pi cfei able to Ligation m 
Continuity — A further point to be considered in the surgery of the laige 
artenes pei tains to the question of ligation in continuity, which remains still 
a mattei of dispute Thus wrote Ballance and Edmunds in 18S6 

“The earlier surgical writers, Galen Paulus Aegmata and others recommend the 
application of two ligatures and the division of the artery between them, an opera 10 
which now bears the name of Abernethy (1827), but many others haie prac ice 1 
This way of tying an artery probably originated in the observation t lat ar cri 
amputation stumps are less prone to secondary hemorrhage than those tie m con m , 

a fact which explains the favour with which the operation has lately ecn . 

gives the reason for its attempted revival The validity of this analogy u as 
by Sir Charles Bell sixty years ago, and the ptocedme appeals mincccssai 1 y sever 

Howevei, it has been obseived occasionally that ligation in 
followed by a reestablishment of the arterial lumen with subsequen re 
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rence of the lesion which prompted the ligation To prevent this, Horsley 
has recently advocated again the double ligation of the arteiy with division 
of the vessel between the ligatures 

The danger of this reestablishment of the lumen is of less impoitance than 
the probability of secondai> hemoiihage through erosion of the vessel wall 
The development of infection would lead almost inevitably to such a result, 
but even m the absence of mfection many of the fatalities following ligation 
m continuity may be attributed to an erosion of the wall There is evidence 
that this erosion is less likely to occur if the vessel is ligated at two points and 
divided between ligatures Such division peimits a marked retraction of the 
vessel due to its elastic elements, with an actual thickening of its walls The 
resulting increased elasticity of this blind arterial end absorbs the force of 
each pulsation, and effectively dissipates the pulsatile piessure which in 
ligation in continuity spends itself against the ligature itself, with frequently 
disastrous results Recent experiments have shown that the abdominal aorta 
when ligated will retiact 2^ or 3 cm with an actual perceptible thickening of 
its walls Reichert’s expeiieiices confiim this obseivation 

PaiUal Ligahon of Laige Aiteues to he Avoided — ^The paiHal ligation 
of large arteries is a dangerous procedure This was brought home to us 
recently in a numbei of expeiunents in which the pulmonary artery and 
aoita weie partially ligated jUst beyond the pulmonic and aortic valves in an 
effort to simulate stenosis of these vessels Out of five partial ligations of 
the aorta only one experiment went to full completion because of rupture of 
the vessel wall with fatal hemorrhage 

Simultaneous Ligation of Caiotid Aiteiy and Jngulai Vein — Our discus- 
sion so far has been dnected mainly to a consideration of the effect of ligating 
the large vessels leading to the extremities There lemains also the question 
of ligation of the common carotid artery This procedure is fiequently fol- 
lowed by a hemiparesis of the opposite side due to nutritional disturbances 
in the ceiebrum Additional clinical phenomena that have been observed 
following ligation of the common caiotid are convulsions, drowsiness, coma, 
cardiac and respiratory irregularities, fall in temperature, blindness, diplopia, 
and motoi and sensory losses on the opposite side 

A full discussion of the cerebral changes that follow the ligation of the 
common carotid artery is presented by Zimmermann He quotes Pilz^® 
who gatheied together 600 cases of ligation of the common carotid artery, 
32 pel cent of whom presented cerebral symptoms Zimmennann records 
seventy ligations of the carotid perfoimed since the introduction of asepsis, 
of which 26 pel cent weie followed by cerebral s}mptoms One may well 
speculate v hat results could now be achier ed with a simultaneous ligation 
of both the common carotid arter} and iiiteinal jugular vein Indeed, arguing 
by analog)^ from the better results obtained by ligation of both vessels in 
the extiemities, iMakins very emphatically advises occlusion of the jugular 
^em whene^er ligation of the common carotid artery is considered Prop- 
ping m discussing the causes of gangrene following ligation of the great 
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arteual timiks, leports two instances m which simultaneous ligation of the 
jugular and carotid vessels was unattended by ceiebral disturbances Halsted 
held that ligation of the common carotid artery could be performed' mth 
impunity in the young, and that the incidence of ceiebral disturbances follow- 
ing ligation of the common carotid increased with age 

Simultaneous Ugation of hmonmiaie and Caiotid Aitenes foi Sithchvimi 
Anew ism —It is important to note also that Thompson presents evidence 
indicating that when ciicumstances demand ligation of the innominate artery 
it IS well to ligate also the common caiotid artery He found that only 41 per 
cent of seventeen cases recoveied following ligation of the innominate alone, 
wheieas 66 per cent of twelve cases lecoveied following ligation of both the 
innominate and caiotid arteiies He contends that ligation of the carotid 
aitei*y is indicated because “it diminishes still further the flow of blood 
thiough the aneurism and theieby piomotes consolidation and it pievents an 
excessive diain of blood fiom the ciicle of Willis, thus avoiding cerebral 
anaemia” The ligation of both caiotid and innominate arteries would prob- 
ably mciease the peicentage of subsequent gangiene m the limb unless the 
innominate vein were also ligated 

Impoitancc of Avoiding Sepsis Diainage Conti a-mdicatcd — The success 
of opeiations upon the large vessels depends in gieat measme upon the 
avoidance of sepsis The strictest piecautions against infection must be fol- 
lowed throughout, paiticular attention being paid dining a pi obliged opera- 
tion to exclude the skin from the opeiative field Drainage in vascular 
surgery must be scrupulously avoided Thiough the insistence and example 
of the late Piofessor Halsted, the diainage of clean wounds of whatever 
nature is becoming less and less a necessary pait of modem surgical technic 
Many suigeons are still loath to discard such drainage, but the disciples of 
Halsted no longer hesitate to close completely all clean wounds, including 
those following thyroidectomy, herniotomy, amputations, or the excision of 
large tumors The better healing and lessened incidence of infection that 
follows such a piocedure is easily demonstiable Fot identical reasons it 
cannot be too emphatically stated tliat in the suigeiy of the large vessels the 
packing and drainage of wounds is inviting almost certain disastei Shouk 
the wound at any time following opeiation fill up with fluid, it is a siinpe 
matter to evacuate it under strictly steiile precautions Only in the presence 
of obvious infection should a dram or niigating tube be introduced follow lUb 
such an evacuation of a wound 


SUMMARY 

Recapitulating the points which seem to require special emphasis m the 
irgeiy of the laige v^essels, the following considerations are presente 
Ligation of one of the laige aiterial trunks should be accompanie a 
r occlusion of the accompanying vein From experimental evi ^ ^ 
•inciple in the simultaneous ligation of artery and vein seems . 
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Undei ceitaui circumstances it is piefeiable to ligate the vein piorimal to 
the site of the arteiial ligation, 6> , ligation of the popliteal aitery should he 

accompanied hy ligation of the common femoral vein above the entrance 
of the deep femoral and saphenous blanches In the experimental animal, 
the incidence of gangrene was greatly decreased by the application of 
this principle 

A coarse ligatuie such as a bioad tape should be applied to the large 
arterial trunk rathei than fine ligatures, since the latter cut thiough the 
aiteiial wall with distressing lapidity 

If feasible, division of an artery between ligatures should supersede liga- 
tion in continuity, even of the abdominal aoita, piimarily because of the 
lessened possibility of fatal eiosion of the arterial wall 

Paitially occluding ligatuies and crushing ligatuies applied to laige vessels 
aie both equally and highly dangerous because of fatal luptuie of the 
wall of the vessel The ligature should be tied so as to occlude the arteiy, but 
not to crush it Likewise it would seem better not to use a partially coaicting 
ligatuie central to a totally occluding one 

Pioximal ligation of the arteiy for an aiteiiovenous fistula is contia- 
mdicated not only because of the imminent dangei of distant gangiene, but 
also because it is entiiely futile in eliminating the fistula, should gangiene 
be averted 

Following opeiations upon the large vessels, the wound should be com- 
pletely closed without diainage 
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CONTRIBUTION TO PLASTIC SURGERY • 

REMOVAL OF SCABS BY STAGES, AN OPEN OPERATION FOB EXTENSIVE 
LACERATION OF THE ANAL SPHINCTER, THE KONDOLEON 
OPERATION FOR ELEPHANTIASIS 

By Walter E Sistrunk, MD 
OF Rochcstek, Minx 

FROM THE DIVISION OF SORGEUI OF TUB MVTO CLINIC 

Simple surgical procedures are often used and foi gotten, and for this 
reason I wish to report in this symposium on plastic surgery two simple but 
useful surgical measures which, no doubt, have been used before but to which 
I am unable to find lefeiences I also wish to discuss ceitain modifications 
of the Kondoleon operation which have pioved valuable m improving the 
end-results m the treatment of elephantiasis 

REMOVAL OF SCARS BY SI AGES 

The skin, probably on account of its elastic fibres, easily stretches when 
put under tension We see examples of this in laige tumors, goitres, 
and m cases of elephan- 
tiasis after the oedema has 
been reduced liy bandages 
and rest m bed It is 
possible to take advantage ^ 
of this characteiistic of 
the skin and to leniove 
seals situated in certain 
legions, where it would 
be inadvisable to use 
giafts in stages, allowing 
the skin aftei each opera- 
tion to stretch and again 
liecome loose and mov- 
able From the appear- 
ance of seals following 
skin giafts, from the 
color of the skin in these 

aieas, 01 from the bolder ^ Appearance of Rontgen-rai bum before operation 

of the graft when thick grafts have been applied, one can usually tell that 
giafts haie been used The appearance of the scar foi which the original 
operation was perfoimed ma\ ha\e been greath impro\ed, but the result is 
not alnays that desired b} the opeiator 

Case I— -The patient vas a woman, aged tlnrtv, who had been affected with goitre 
since the age of sixteen From man^ exposures to the Rontgc n-ra\ in tiie treatment 

* Read before t!ie American Surgical Association, Ma} 24, 1926 
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of this goitre, a superficial burn resulted and the scar which followed involved alnio.i 
e entire anterior surface of the neck from the hyoid bone nearly to the davL It, 
appearance was so unsightly that the young woman was quite senL.ve abot ,t nd t 
1..* .1 wore, a. all ,.™s. a scarf or a h.gl, collar She had rcpeatedVcolherlr- 



Fio 2 — First stage of the operation A small portion of the burned area excised and the wound closed 

geons in the hope that it could be removed, but had always been advised against opera- 
tion since they felt that the skin graft which would be necessary after removal of the 
scar would be almost as unsightly as the burn 

Examination showed the scar of a superficial burn with movable skin which was 
unattached to the deeper tissues It was quite red in appearance and show'ed man) 
large, dilated capillaries Apparently nothing short of complete excision of the burn 
would improve the appearance of the neck It was accordingly suggested that the burn 
be removed by stages, to which method of treatment the patient gladly consented 
As much of the skin as could be removed and still allow closure of the edges of 



Pig 3 — Second stage of operation (repetition of first stage) 

the wound without tension was removed The skin and superficial fat onh ^ 
removed and special effort was made to avoid undermining the skin m or er to 
adhesions between it and the deeper structures which would later prevent t e s m 
stretched by massage, and so forth It was possible in this tvay to remove a ou 
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third of the scar Following the operation, the patient stretched the skin by movements 
of the neck and by massage On her return six months later, the skin was as loose and 
pliable as it was at the first operation and the scar was only two-thirds as large A 
similar operation was then performed, to remove about one-half of the remainder of the 
scar The patient returned again after six months and, at a third operation, the remain- 
ing portion of the scar was removed Now only a single line may be seen In this way 
the skin was removed from almost the entire anterior surface of the neck without a 
graft (Figs I, 2, 3, and 4) 

I have since employed the same method m removing an ugly scar from 
the anterolateral surface of the neck The patient, a young woman, had 



Fig 4 — Third stage of operation Remainder of burned area excised and wound closed 

suffeied a severe superficial bum following the application of a strong solu- 
tion of lodin The results of the operation weie excellent 


AN OPEN OPERATION 1 -OR EXTENSIVE LACERATION OF THE ANAL SPHINCIER 

In the oidinaiy case in which a primary operation is performed for a 
tear of the external sphincter am, the opeiation almost univeisall} desciibed 
m text-books is quite satisfactory and is usually followed by good lesults 
Howevei, an occasional case is seen m which practically the entire external 
sphincter has been destroyed, usuall} eithei by an infection, as is seen m 
perirectal abscesses, or as a lesult of an operation for rectal fistula 

In the type of case which I am attempting to desciibe, the sphincter has 
often been largely destroyed and the neives supplying it usually impaired 
or destroyed In many such cases it is almost impossible to draw the ends 
of the sphincter together without such tension as to prevent satisfactoiy heal- 
ing The anus, too, in such cases, is necessarily so tightly closed m bringing 
the ends of the sphincter muscle together that too small an opening is left 
and the muscle ends usuall} separate during the first act of defecation 
d satisfactor} healm g occur, the normal control of the muscle is not 
regained, and the anus cannot be closed even by roluntary efforts 

Foi some }ears I have, m treating anal fistula, divided the tissues anterior 
to the fistulous tract and severed the external sphincter o\ei a probe In 
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01 del to prevent wide separation of the sphincter ends and still be able to 
pack the fistulous tract with gauze so as to allow the wound to heal from the 
bottom by granulation, I have sutured the cut ends of the external sphincter 
muscle to the internal sphinctei (levator am muscle) An operation of 
this soit has usually cured the fistula and at the same tune has established 
excellent control The effect on control of bowel movements has been so 
satisfactory that I have extended the use of the operation and now follow 
piactically the same method in opeiating for complete lacerations of the 



Pjjj 5 —Exposure ot leviior am 

perineum and in repairing the anal sphinctei when it has become incompetent 


from any cause , ^ anus or 

Technic —A curved transverse incision is mad J gjated This 

along the vagmocutaneous margin, and the levator am m perineor- 

musde IS sumied ever the anteiior rectal wall as ” “ “tS Lpara.ed 
rhaphy The ends of the external sphincter which a > 

are isolated and sutmed to the levato. am, the ends b 

togethei as possible without too much tension 
tension, satisfactoiy healing will not occur, as ^ 

the sutures fad to hold The ends of the ,„<,ex finger 

enough togethei to close the anus so that it ^ ^ ^ „,,1. lodo- 

introduced into the rectum The wound is e P , 

form gauze, as is done in operations for lec „f the sl.n ami looseb 

held m position by a sutuie placed thiough the e g ^ gg,g„ 

tied m such a way that the gran..Iat."g surface t, snail) 

or eight days it may he removed and a heaitii) , 
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results winch slowly heals The scar tissue which forms iii the healing 
process unites fanly satisfactonl} the edges of the external sphincter If the 
neive supply to this muscle is uninjured, the patient usualh develops noimal 
contiol, if it has been injured, noimal contiol will not be regained but the 
patient will usually be able to close the external sphmctei voluntarily by 
elevating the levator am through effoits to close the vagina or to lift the 
rectum upwards Thiough this voluntai} effort, patients aie usually able to 
close the anus fanly tight upon a fingei intioduced into the rectum and can 



Tig 6 — Lg\ "itor am muscles sutured together and remaining portion of anal sphincter sutured to them 

usually keep the anus closed sufficiently long to contiol gases and fseces until 
the toilet can be i cached The ability to close the anus by \oluntary effort 
gives the patient gieat mental lelief The opeiation differs from that ordi- 
nal iK peifoimed foi complete laceiations, as I ha\e seen it described and 
cniried out In the common opeiation, the ends of the sphincter aie merely 
sutured together, often under great tension, \Mthout any attempt to suture 
them to the levator am The method I ha\e desciibed tends to give much 
better voluntary contiol, the onl} contiol that can be expected in certain cases 
in nhich the sjihinctei has laigely disappeared and its nerve supply been 
injuied (Figs 5 and 6) 

iMoie satisfactor} lesults aie obtained when patients are given castor oil 
foil} -eight houis prcMous to the opeiation and allo^^ed only watei, fiuit 
juices and sugais aftei the oil has acted I usually induce constipation by 
adimnisteiing paiegoric before the operation This medication is also con- 
tinued foi aliout ten da} s aftei the operation, during u Inch time patients are 
guen onl} watei, fruit iiiices and bioth After ten da}s oil enemas, consist- 
ing of 180 cc of olne oil are gnen b} lectum morning and night and 

189 


a 



WALTER E SISTRUNK 


mild' laxative, such as milk of magnesia, is administered several times a da} 
until satisfactory bowel movements have occurred 

CERTAIN MODIFICAIIONS OF THE KONDOLEON OPERATION FOR ELEPHANTIASIS 

These changes in the Kondoleon operation have been made after nearly 
ten years’ experience with the operation and contribute to the success of the 
end-results At the present time I feel that this operation is of much value 

in dealing with this disease The operation 
cannot be considered one which will restore 
a perfectly normal limb, but as one through 
which the progress of this disease may he 
controlled and the size of the limb greatly 
diminished Biiefly, it may be stated that, 
although we see congenital elephantiasis, 
■K) the so-called " idiopathic elephantiasis,” 
^ which is usually seen in this country, is a 
^ sequel to paitial or complete obstruction of 
the inguinal lymph-nodes Elephantiasis is 
always preceded by simple lymphccdenia 
which progresses until it gradually merges 
into elephantiasis In lymphcedenia the skin 
IS thin, without the thickened dermis and 
, aponeurosis and the large quantities of scar 
M tissue seen in the subcutaneous tissues m 
I true elephantiasis The superficial lymph- 
atic system alone is involved even m 
■ advanced cases of elephantiasis and tin 
system is definitely separated from the d^ 
lymphatic system by the aponeurosi 
mg die muscles The Kondoleon oper t.on 
is pel formed with an idea o co 
these two systems by removmg^ a laj^ 
areas shade. ^j^OUnt of thlS aud the 

time, a large amount of the skin and subcutaneous 

skin, with a small amount of the subcutaneous a , blood- 

attached to the muscles When these raw sur ace guperficial lymphatic 
vessels, new nerves and new lymphatics form, and the supe 
system is thus connected with the deep system its 

I believe that the removal of large amount operation 

blocked lymphatics is one of the J^YuTSirwas suggested many years 

Kanaval has called attention to the fact that t , if much larger 

ago by Rogers of Milwaukee ^rst suggested by Kondoleon, 

amounts of the aponeurosis are 4e Jesuit In order that 

and I feel that the more tissue removed the better 
auu 


removedl^^ 


Sab- 1 

Gf-u-fra-aeoeLs 
tia3ae3 
remove 
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large amounts of diseased tissue may be removed and the edges of the skm still 
be closed, patients should be carefully prepared for the operation by rest in bed 
for periods of from ten days to several weeks During this time, the limb to 
be operated on is kept elevated and firmly bandaged so that the fluids may 



be pressed out and the oedema diminished The bandages are changed as 
often as they become loose and the patients are made to get up and walk 
rapidly down the hospital halls for a few minutes several times each day, so 
that the blood-piessure may be kept as near normal as possible At the 



Tic 9 — Strip from thigh excised tv uh aponeurosis attached 

piesent time a Aer\ much more radical operation is performed than in the 
earh cases 

Tcchutc—A long, modified semi-elhptic incision, \\hich includes the skm 
to be sacrificed, is made on one side of the affected limb On the outer aspect 
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taneous fat underneath it and aponeuiosis The skin with the small amount 
of subcutaneous fat is allowed to diop down on the muscles and the wound 
IS closed with interrupted silkwoim sutures without diainage It is usuall}^ 
necessaiy to perform a similai opeiatioii on the opposite side of the limb 
(Figs 7,8,9, 10, and ii) 

The operation is not devoid of danger as veiy seveie shock often follows 
a radical operation of this sort Efforts are made to prevent this, fiist, by 
keeping the blood-pressuie up as near normal as possible during the pie- 
operative period, and by the administiation of opiates, usually one-quaitei 
gram of morphm, one-half hour before the opeiation, and by deep ethei 
aniESthesia Nerve blocking, no doubt, would also help to prevent shock, 
although I have never used this method Aftei the operation the patient is 
immediately tieated as though severe shock were present the head of the bed 
is lowered, external heat is applied, moiphin is administeied, and isotonic 
solution of sodium chloiide is given subcutaneously and by rectum From 
5 to 10 minims of a i looo solution of epinephrm is also administered shortly 
after the operation, and repeated each hour for seveial doses The peiiod 
during which shock develops is usually passed aftei fiom six to twelve houis 

It IS best before the operation to have a distinct understanding with 
patients as to the result to be expected, they should clearly understand that 
the opeiation is an attempt to contiol a disease which grows progiessively 
woise if left untreated and which will eventually produce tremendous deform- 
ity and often in the late stages of the disease lesnlt m death thiough lepeated 
attacks of erysipelas They should also undei stand that it will be necessaiy 
to use a bandage for an indefinite period after the opeiation Should exten- 
sive oedema develop after operation, in spite of the bandaging, much benefit 
is received by an occasional rest in bed with the limb elevated and care- 
fully bandaged 
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ON THE USE OE LIPIODOL IN RELATION 
TO THORACIC SURGERY^ 

By Carl A Hedblom, M D 

AND 

Jerome R Head, M D 

OP Chicago, III 

FIIOM Tlir SUHGICAL DFPABTMENT OF ME RESEMCIt AVD EDDCATIOVAL HOSPITAL OF THE CMIFUSITT OF lUl 
MEDICAL SCHOOL, VVD FROM THE lUGHSTANA HOSPITAL, CHICAGO 

Or ALL diagnostic methods that involving the use of the Rontgen-ra\ 
IS the most important, and has fiiinished the greatest impetus to the develop- 
ment of thoracic suigery Theie have been, however, marked limitations 
to its usefulness In bronchiectasis without much fibiosis the rontgenograni 
may fail to demonstiate the lesion A pulinonaiy abscess cavity may lie 
undistinguishable fiom stiriounding pneumonitis or sclerosis A solitar), 
multiloculai or multiple abscesses of the lung or an empyema cavity may 
be entirely masked by a diffuse thickening of the loleura The nature, extent 
and relations of fistulous opening in the chest wall are perhaps never demon 
stiable on the ordinary rontgenogiam In the study of such conditions the 
use of a safe and piactical contrast medium, similai in pimciple to those 
used m the lontgenological examination of the gastro-mtestinal and genito- 
urinary tracts should therefore be of the greatest value 

The mtioduction of bismuth paste by Beck was the first step in this 
dnection and has proven very useful in the study of fistuke and of emp}ema 
cavities This method is, howevei , not without its dangers and is not sintahle 
for intratracheal injection Chevalier Jackson* in 1918 reported a case m 
which the light bronchi weie outlined rontgenographically by bronchoscopic 
insufflation of bismuth In 1920, Lynah ® reported two cases of lung abscess 
outlined by a similai method The limitations in the distribution of the 
powder and the necessity of bronchoscopy in its introduction, however, 
probably have pi evented the wide adoption of this method even if a safe an 
practical contrast medium and a simple method for its use had not been foun ^ 
Such a medium and method was intioduced by Sicard and Forestier^^ 
In 1921 they noticed that a piepaiation of iodine and oil (hpiodol), deveopec 
by Lafay for intramuscular iodine medication, was opaque to the 
They conceived the idea that because of this opacity and the fact that it 
entirely non-11 ritatmg to the tissues, it might be used to advantage m 
radioscopic examination of the various body cavities After a sen^ 
animal expeiiments, thej^ proceeded to use it on patients, injecting 
subarachnoid space, the nasal sinuses, the uiethra, bladder, kidney ^ 

lous tracts, and into the bionchial tree (See Fig i ) Valuab e in orn 
was obtained from the rontgenogram taken afler the injections an ' 

(save in one case of injection into the cerebrcJ ventricle) were un i 

complications or sig ns of irritation noted 

* Read before the Western Surgical Association, October 15. 19^6 
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.iietallic lodme in a base of poppy-seed oil 
The pieparation is 40 pei ,,e detected 

The iodine is so intiinately -toed Jth^^e oil ^ 

by the ordinary starch test tasteless of a light amber color, 

of I 350 It IS practically odorless and ^ ^ 

and IS translucent When exP°s«^ , , stating to the tissues 

,s setf.ee and the mixture becomes daiker It is ti ^ 

The iodine 
IS also set 
free rap- 
idl)' by the 

alkaline 
intestinal 
juices and 
conse- 
quently if 
more than 
a few cubic 
centimetres 
are allowed 
to enter the 
alimentary 

tract 10- 
dism may 
result I n 
all other 
cavities 
and tissues 
the absorp- 
tion of the 
oil and the 
freeing of 
iodine IS so 




"4i»> 







gradual 
that lodism 
will not Fig 

"1L Utc m ,J,c D,ffc, cut Types of Tlwac.c 

should be placed bronchiectasis, and second that gioup of 

pliratiie piocesses 111 which the whole affected por 1011 o less’ diffuse 

because of fibrosis, pleural thickennig, or fluid, presents a more or diffuse 
clouding and 1,1 which the physical findings are sniiilarlj masked (S“ I" J 
a and 3 ) In some cases of these conditions the clouding is » d“- ^ 
eieii the lipiodol does not produce a contrast shadow In most instances, 
hoiieier, .1 shows the nature of the lesion where all other methods fail 
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usually in the Jo^^er 

may 

masked In' the 
shadows of the heart 
01 fhaphiagm 
To be operable 
hi onchiectasis must 
he unilateral It has 
often been impossi- 
ble to tell from phy- 
sical findings a n d 

1" o n t g e n 0 g 1 a m 
whether both lungs 
or only one are 
affected A few 
rales m the bettci 
lung may mean e\- 
tensive involvement 
or may mean noth- 
ing at all, and on the 
other hand we ha^'c 
found that complete 
absence of ph3Sical 
and lontgenogram 
signs does not mean 
that pathology is not 
piesent During the 
past months w'e have 


P‘S'%hot,S°hlfSm‘ough'ST!^,^n '* •“ 

,uake I,p.odol .„,oc- 
tions on both sides 

n consi eiing suigical tieatment in unilateial cases, it is important to know 
tie extent and natine of the dilatations, their lelations to the diaphragm and 
hiliis, and the presence and location of any large sacculations (See Figs 4. 5 
0. 7, 8, 9 and 10 ) 

One must bear in mind also that in bi onchiectasis the sputum is the result 
of a complication and is not a necessaij namfestation of the essential pathol- 
ogy If IS only when the dilated brondu become the seat of a purulent 
bronchitis that sputum is produced Some ''ases in which bronchiectasis has 
been demonstrated ac lecrops} had nevei 1 the characteristic cough and 
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purulent sputum, others have it onl}^ duiing the winter months and a faiily 
large per cent of those who have been studied after the disease was full} 
developed give a histoiy of having had a longer or shoitei free inteival 
following the etiological disease in which a non-pi oductn e cough was the 
only symptom Bezancon has called this the diy type of bronchiectasis 
One can readily see that m these cases lipiodol plates are the only means 
of making the 
diagnosis If 
the injection 
pi oves even- 
tually to be 
as innocuous 
as it now 
seems it will 
doubtless be 
indicated in 
a 1 1 patients, 
especially 
c h 1 1 d 1 e 11 , 

1 n w h 0 in a 
cough pel - 
sists after 
measles, pei- 

1 U S S 1 S 01 

lineumonia 
A d 1 .1 g- 
nosis of bion- 
chiectasis has 
usually been 
made in these 
cases only 
aftei } ears 
of cough 
and sputum 

W t f ^ — RontRcnorrim-iftcrtheinjcctionoflipiodol ofbo> 'ircdse\entccn\c'in; 

i V. L II L. who for three ^e1rs hid hid the clisstcal sjndromc of bronchicctisis nising sit to 
d 1 a O' 11 O S 1 S purulent sputum cich U entj -four hours 

made when the piocess was incipient, before chionic infection and repeated 
acute attacks had caused extensne pathological changes, much might be 
accomplished In consercatne treatment, especiall} in children, in whom 
the abiht} to lepaii pulmonary mjiir} is maiked Bionchiectasis ma} be 
anothei disease in nhich eaih diagnosis and intelligent proplnlaxis is the 
ke^ to successful treatment 

Luug Abscc<s <! — iHost cases of solilarx lung aliscess are readih localized 
In the plnsical findings and rontgenogiam A complicating bionclnecta^ 
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may, however, be entirely overlooked Two of our patients had cough and 
sputum persistent aftei diainage of what seemed simple abscesses and subse- 
quent examination after lipiodol injection showed in each a complicating 
bronchiectasis Ballon has already noted the frequent incidence of bron- 
chiectasis with abscess 

In many cases of abscess a diffuse fibiosis or pleural thickening mask 

both tile physi- 
"j cal and the 
J X-i ay findings 
i In other cases 

t 

' for which the 
' term suppura- 
' tive pneumoni- 
' I tis IS perhaps 
' the most de- 
' scnptive term, 
the lesion is 
definitely loca- 
! hzable, but at 




1 


ft 

t 


* ■R.n’ ^ This paUctit was rendered cough 

Sravu^.on o£ W right phrenic nerve 


operation the 
whole diseased 
portion of the 
lung IS found 
to be hone}- 
combed with 
multiple small 
abscesses The 
hpiodol ront- 
genogram i s 
about the only 
means of dif- 
ferentiating 

these cases lu 
the first men- 
tioned group 


,n .e .alley cau.ei ,aal.o„ 

to einotv the abscess by postu hrnnehus ending blindl) 
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cavities except by rontgenogram after the injection of a contrast medium 
We have used 12 pei cent sodium iodide solution It is nutating, how- 
ever, to the hionchial mucous membiane and so cannot he used vhen a 
fistula is piesent ^^^^en a bronchial fistula was suspected, we have 
injected a dye into the cavit}^ and by lecoveiing some of it m the sputum 
veiified Its presence, hut it has been impossible to outline the cavity, 
locate the fistula 01 determine its size In these cases lipiodol is of very 
gieat value, affording 
information on all of 
these points 

Fistula; of Chest 
Wall — Not infie- 
quently one encoun- 
teis cases wheie the 
complaint and the 
most obvious physical 
finding is a sinus in 
the chest wall The 
sinus may he due to 
empyema, a narrow 
pi eu 1 o-cutaneous 
s 1 11 u s, hionchocuta- 
neous fistula, 01 osteo- 
myelitis 0 f a r 1 h 4 
Heietofoie we inves- 
tigated these, fiist by 
miecting a dye, then, 
if no hionchial fistula 
was found, by inject- 
ing sodium iodide or 
bismuth in oil If 
lipiodol IS injected 
instead the nature 
and extent of the ; 
sinus may he demon- i 

Stiated h} the lont- Tig s — RontrcnoRrim liter the injection of lipiodol of rirl nred 
fronnmnm n i t li ii t ’I'ne > cars, who for three \ cars had had the classical sjmptoms of bron- 
\\ 1 in our chicctosis The plain plate showed no patholopj save slight pcnbronchial 
,1 „ . _ r infiltration 

am danger of un- 
tow aid results fiom hionchial iriigation, 01, in case hi'^muth is used from its 
.ih«:oiption 01 fiom the possihilitj of fatal ceiehial manifestations 

Pulwouaiv Tubcicniosts — There has been considerable discussion con- 
cerning the possible harmfulness of miecting lipiodol into the bronchi in 
pulmonart tuberculosis Mam hare hesitated to use it hecau-^e of the long- 
cstahhshed belief that iodine hicaks down the encapsulating fibrous tissue 
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and activates the tuberculous nrocess Tt 
soft lapidly piogiessive types'^of the d,s 
Wliethe. or not the method Ts entmeh 1 

remains to be determined We have used™ ^ .Lf msT”« Xt 

1600 




Fig 6 — Multiple empyema cavities Rontgenogram taken after the injection of lipiodol 
into a draining sinus in the chest wall 


information 
to be de- 
rived from 
It seemed 
especially 
desirable 
In most 
cases of pul- 
monary tu- 
berculosis in 
which surgi- 
cal treat- 
ment IS 
considered, 
the a d d e d 
information 
which one 
might gam 
from hpi- 
odol plates 
would ordi- 
narily have 
but little 
significance 
In these 
cases the 

question 
is as to 
whether or 
not pulmo- 


nary collapse IS indicated and if the othei lung is sound one would ordinarily 
proceed with the operation regardless of the extent of the cavities in the lung 
involved The method may possibly be of some value m some cases m 
demonstiatmg the natuie and extent of a lesion in the better lung and so ai 
m the selection of cases foi opeiation 

hit'} a-thoi acic Neoplasms — We have used hpiodol m one case o 
thoiacic neoplasm The ordinary rontgenogram showed a sharply out me 
tumor extending into the lung field from the lulus region The pro em n a 
whether oi not the growth invaded the p. Imonary tissue and wia i s < 
to the bionchus might be The plate furnished definite mformatio 

these points 
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In E^timatnuj the Rcsnlis of Opciatwn—li has aheady been slated 
that the method is valuable m judging the results of drainage, cauteiy, 
and collapse operations It enables one to determine between seveial stage 
opeiations, for abscess and foi inonchiectasis, just how much has aheady 
been accomplished and what furthei is indicated Ordinal y lontgeno- 
giaphic findings aftei opeiation aie usually so abnoimal and obscuied 

by pleural 

thickening 
that they 
afford little 
inf 0 r m a- 
tion The 
physical 
signs ai e 
s 1 m 1 lar 1\ 
masked, and 
the chief 
s y m p t o m 
the amount 
of sputum, 

IS often 
misleading 

After cau- ' ' I _ 

tenration it 

1 s difficult ( ‘ \ 

to deter- 
m 1 n e the 
amount of 
pus evac- 
uated be- 
cause of an 
associated 
p 1 o f u s e 
w a t c r V 
bronch o r- 
1 b 0 e a In 
bronchicc- 

lasis theic may be a reduction m the sputum out of proportion to the 
degiec of collapse of the caMties We have had se\eral cases in which the 
imj)io\ement immcdiateh aftei the opeiation was much gicatei than that 
which liecame permanent In these cases subsequent lipiodol plates showed 
innsiderable caMties still uncollapsed 

Certain aspects of the subject meiit discussion These are m the order 
of their importance, (i) the question of its mnocucusness (2) the interpre- 
tation of the plates, and (3) the method of making the injection 

201 





k 


Tig 7 — Rontgenogram after the injection of lipiodol, of patient ho had persistent 
cough and sputum after external drainage of a lung abscess The plates sho\ cd nothing 
to indicate the cause Note the residual bronchiectasis in the region of the healed 
abscess 
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The Question of Possible Ilaintiul Fff. i . 
cons,cIe.at.o„ the .„trotl«ct,o„ of si On firs, 

mto the fine, ra„„ficat,ons of the bronchal trer°“"‘ 

One might anticipate a seveie immediate re-, P™®!”'' 

n. the nature of access, hronchieCas.s o, IfZPTf'Z 

till that can 
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be said is that 
so f a r none 
have been ob- 
^ served The 
patients do 
not cough 
during the in- 
jectioii In 
the course of 
ten or fifteen 
minutes they 
have what is 
for most of 
them a nor- 
mal coughing 
spell during 
which they 
raise most of 
the oil This 
s p e 1 1 IS not 
severe or pro- 
tracted A 
small amount 
of the oil re- 
mains in the 
alveoli and is 
gradually ab- 
sorbed over 
the course of 

We have had patients in case of Avhom this oil had 


Fig 8 Multiple empyema cavities Rontgenogram taken after the injection of 
lipiodol into a draining sinus in the chest wall 


weeks or months 

disappeared entiiely in a week, in others it was still present in part after 
several months It is expelled from abnormal pulnionar}^ cavities more 
leadily than from the teiminal bionchi of the normal lung 

We have not used the oil in a patient who did not have a cough before 
the injection In those patients in case of whom we have used it, and ue 
have often injected large areas of normal lung, the preexistent cough has 
either lessened or remained unchanged In none have we been able to note 
any ih effects At 'he present time we have under observation a series of 

202 



LIPIODOL IN RELATION TO THORACIC SURGERY 


dogs in whom we have made injections These will be autopsied at intervals 
and the lungs examined grossly and micioscopically 

Intel pi cfatwn of Ronfgenogtains — (2) As yet but little can be said on 
the interpretation of the plates In many of them the findings aie definite, 
but It IS probable that interpretation is not as simple as it may seem Sergent 
has noted sacculation in emphysema which are with difficulty distinguished 


fiom those in 
bionchiectasis 
Ballon has 
called atten- 
tion to the 
occasional fail- 
ure of filling 
of an abscess 
There is 
always the 
chance that the 
Oil will not 
flow into the 
affected aiea 
One factor 
which will 
always have to 
be considered 
IS the fact that 
the picture 
vanes with the 
amount of oil 
injected If 
the patient 
coughs befoie 
the exposure 
there results a 
1 ather chai ac- 
tei istic picture 
Compared 
with the noi - 
mal It IS much 



Fig 9 — Unilateral pulmonary tuberculosis Repeated haimoptisis Extra- 
pleural thoracoplasty The patient was greatly improved b> thoracoplastj but still 
had an occasional haimoptasis Rontgenogram taken after the injection of hpiodo] 
There is stenosis of the right mam bronchus Since this picture was taVtn a 
pneumolj SIS has been performed followang which the hemorrhages haxe practical!}, 
ceased 


as if one had brushed his hand acioss a finely drawn etching while it was still 
uet — ^often such pictuies are entiiely unintelligible 

Methods of Making the Injection — ^Theie are foui methods of making the 


nijections — the supraglottic, the transglottic, the subglottic, and the bronclio- 


scopic In the first the pharjnx and base of the tongue are an.esthctized, the 
tongue pulled forward and the oil diopped OAcr the base of it as the 
patient inspnes 
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In the tianssflottic methorh nfw 



coopem.o„ from me pat.eot It cannot be used m chVld.;;" 

mjechon of the o,l tmongh the btonchoscope requnes no expla,,®* 

have had e\- 


I 



Fig 10 — Pulmonary tuberculosis apical pneumothorax with bron- 
chial fistula Rontgenograms taken after the injection of hpiodol 


perience only with the 
subglottic method In 
this a curved cannula 
I IS inserted through 
' the crico-thyroid mem- 
brane and the oil in- 
jected directly into the 
trachea The instru- 
ments and technic 
w e 1 e developed by 
Rosenthal® for tracheal 
medication and were 
later adopted for the 
present purpose h} 
Forestier, Sergent®and 
Armand-Delille The 
instruments here de- 
scnbed were modelled 
aftei these and were 
made by V Mueller 
and Co They consist 
of a 30-c c Record 
syringe (a) fitted with 
a threaded piston stem, 
a two-inch connection 
of cathetei rubber (&) 
with adapters, and a 
curved tracheal trocar 
and cannula (c) The 


screw mechanism is necessaiy because the oil, being relatively viscid, is with 
difificulty foiced out by direct pressuie The catheter connecting piece per- 
mits movement of the cannula on swallowing or coughing without mosement 
of the syringe The curved cannula (Aimaiid-Dehlle is used rather than 
a stiaight 01 ciiived needle (Sergent and Cottenot "), because it is less Iikelj 
to injure the posteiioi tiacheal wall and is better tolerated than a siarp 
instiument The cannula is made m two sizes, one for children and the otier 

foi adults 

The technic of the procedure is as follows 
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One hour before the injection to contiol the cough reflex the patient is 
given from ^4 to i giain of codeine hj podermicalh' About thiee-quarters 
of an hour later he is directed to bend over and nd himself of all accumulated 
sputum He is then seated in a chair facing the opeiator, his neck painted 
with iodine and with a fine hjpodeimic needle and 3 per cent no\ocaine a 
dermal wheal is raised m the midline just abo\e the ciicoid The infiltiation 
IS then carried to the level of the tiachea and with a slightl} laiger needle 
the trachea punctuied' and 4 to 5 cc of the 3 per cent no\ocaine solution 
injected This usually causes coughing and it may be necessary to draw out 
the needle and re-insert it two 01 thiee times before the whole amount is 
instilled While the novocaine is taking effect a tiny incision is made just 
ihiough the skin wits a naiiow-bladed knife, and the hpiodol, which has been 
placed 111 a basin of waim watei to bring it to the body temperature and 
decrease its viscidity, is pouied into the syiinge Then, with the foiefingei 
of the left hand acting as a guide on the cricoid, the tiocai and cannula aie 
inseited thiough the skin incision and into the tiachea The tiocar is lemoved 
and with an assistant steadying the cannula the s\imge is fitted to it and the 
injection made Befoie starting it the patient is told that coughing will spoil 
the result and is asked to tiy veij haul not to cough 

The position of the patient during the injection is -lerj impoitant Gia-\- 
ity detei mines the poition of the bionchial tiee into which the hpiodol flows 
With the patient upright, most of the oil will go into the left lowei bronchus 
This cannot be counted upon, howevei In case one wishes to inject the left 
lower bionchus the body should be inclined to the left at an angle of about 
30 degrees If it is desiied to inject the light lowei bionchus, the inclination 
should be to the right side Both lower lobes can be filled by injecting part 
of the oil while the patient is leaning to the light, the lemamdei while he is 
leaning to the left To fill the middle lobe the injection is made with the 
patient lecumbent upon the affected side Examination of an apex is the 
most difficult In some instances one can be filled with the patient in the 
lecumbent lateial position It can be leached inoie ceilamh if immediatel} 
after the injection of the oil the patient is held o\er the edge of the table 
111 the lateral position and v itli the head slight!} lowei than the hips 

The amount of oil injected is usualh 20 c c Foiestiei mentions hacing 
administeied as much as 60 c c at one time What the maximum amount 
of hpiodal that ma} be injected with safctc at one time mac be lemains to be 
determined Not infiequenth one is able to outline the bionchial tree 
ol one lobe with injection of no moie than 20 to 30 cc and without 
producing s} mptoms 

Hie X-ia%s must be taken iinmediateh aftci the injection While UMialh 
the patient does not begin to cough foi 10 to 15 minutes there is alwa\s 
danger that he ma\ do so and consequent!} the soonei the picture can be 
lakcn the less are the chances of failure fioin this source It is oui custom 
to take stcicoscopic plates of the chest and then one oblique plate The 
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oblique position often thiows into relief shadows which are otherwise 
obscuied by the heart oi diaphragm 
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OBSERVATIONS ON PEPTIC ULCER 

I A METHOD or PRODUCING CHRONIC G S.STR1C ULCER 
A CONSIDERATION OF I^TIOLOGY 

By Chvrles Bruce Morton, MD 

OI IIOCIILSTI R, jVIiNN 

UIIOW IS StllMUI, niMSlON OI I ■VI'l.m\irNT\L SUU'.LUl ASD rVTIIOIOai, Till MUO lOtIMIVTION 

Ulceus produced in the stomachs of dogs by the methods heiem descnbed 
have m general the same characteristics as the peptic ulcei found m the 
stomach and duodenum of man, they aie subacute or chionic, show little or 
no tendenc) to heal, and are inclined to peifoiate They also appeal to have 
a selcctue affinity for the paits of the stomach that aie shown clinically to 
haihor peptic ulcei s most fiequently It would seem, therefore, that the data 
obtained fiom the expcnmental study of such ulcei might throw some light 
on the etiology 

As a background for such a study, the hteratine was leviewed, particulai 
attention being paid to the expeiimental pioduction of ulcers and its relation 
to the etiology of the disease So much has been wntten, howevei, concern- 
ing these two ])hases of the problem that it is impossible in one papei to do 
moie than outline the work that has been accomplished Bolton, Gieggio, 
Iv) , Butsch, Dm ante, Rosenow and othcis have leviewed the liteiatuie 
comprehensncl} 1 shall refer the icadei to their woik for many histoncal 
points too detailed to be consideied here 

While ulcer was appaienth iccogni/ed as long ago as the time of Celsiis, 
and <ui undoubted case, descnbed b} Johann Bauhin in the sixteenth centiiiy, 
Mas cited In Lcbcit in 1S78 the postmoitem appearances and clinical mani- 
festations of the disease neie hist accurateU desciilicd by Mathew Ikiilhe 
in 1818 do Cnneilhier, how'ecei, waiting a few' ceais latei, belongs the 
cicdit of haling hist thoioughh miestigated the subject and descnbed in 
detail the morbid appeal anccs, complications and sequcke, clinical histoiy, .ind 
rational ticatment of the disease 

It was 111 1853 that Virchow adianced his InjKithcsis that the oiigin of 
ulcei la\ in ciiculatori changes, since then it has been the subject of much 
chiiKal and oxpciiinental studi Numerous othci Inpothcscs ha\e been 
adianccd but tbcir \ci\ multi})h(.iti demniisirates that there must be scneral 
etiologic factois ui the production of ulcer no one of which can be cxclu- 
siM.i\ mciiminated 

i he imix-irtancc of peptic ulcer to-da\, not oiih as a jiroblem in treatment 
which cmifronts ihc phcsician and suigcon, but aUn as an economic problem 
Is made more appaient In the cnidence of st,}tjs(,cs Brmlftn in 18^4 found 
tint ga-^tiK ulcer was picvcnt in 5 pci cent of all neciojnc sulqcets Fenwick 
m low si.ued from an anilc'^is of {^>5 casc'^ that ulcer of the stomach was 
lound ofunest m the third and hfth decades of life Bolton from a com- 

* 8'.k’nattd tor pjEhcitoi Octo’ r a'' u).:G 
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panson of several groups of statistics, concluded that females were more 
susceptible to ulcei than males W J Mayo, however, in 1911, from statis- 
tics of 1000 at operation, found ulcer of the stomach or duodenum or both in 
255 women and 745 men More lecent statistics by Robertson and Hargis, 
fiom an analysis of 2000 necropsy reports, showed an occurrence of ulcer 
or scais of ulcei totalling 18 9 pei cent Of these, 7 05 pei cent were gastric, 
II 85 per cent were duodenal, and 7 per cent affected both stomach and 
duodenum In this senes the ratio of males to females was three to one, 
venfying the operation statistics of W J Mayo 

Ulcer then is a relativel}^ common disease, is apparently on the increase, 
and is encountered most frecjuently in the most active and productive period 
of life It IS veiy important to distinguish between the acute and chronic 
types or stages 1 hey are so different m characteristics and properties that it 
may be well to compare them briefly 

An acute ulcer, or an ulcer in the acute stage, has grossly a definiteh 
acute and fresh ajipearance It gives the impression of an area having been 
dissolved out rapidl}'^ and cleanly, leaving usually a funnel-shaped depression 
of variable size, depending on the agent that has pioduced the lesioi^The 
shape also is variable, depending on the mode of production, although most 
of the lesions are roughly circular or elliptical Microscopically the ulcer is 
sharply defined, the tissue surrounding the acute lesion being, for the most 
part, healthy and normal The epithelium at the edge is healthy looking and, 
almost as soon as the erosive process that caused the acute ulcer has ceased 
to act, the epithelial cells begin to gi ow out and repair the gap in the mucosa 
The acute lesion tends to heal lapidly, and everywhere evidences of this 
tendency are present 

A chronic ulcer has a very diffeient appearance It has a sluggish 
chronic look, the base is dirt}'', necrotic, and indurated The edges are thic 
and 1 aised and tend, like the edges of a bank that has been undermined by t le 
gnawing of a swift current, to overhang The surrounding mucosa usua ^ 
shows chionic inflammation of varying degrees that is covered with tine an 
tenacious mucus Size and shape are variable, although the medium size , 
punched-out, circular or elliptical lesion is the rule Microscopica } ^ 

ulcer IS equally characteristic The cratei is often cone-shaped with t le ape 
toward the mucosal surface, the mucosa is overhanging and stops a 
Signs of epithelial proliferation at the edge, if present at all, are ‘ 

limited The submucosa is definitely, sometimes markedly tiic ene , ‘ 
in section the shape of a wedge with the thick part pointing 
crater and the point gradually tapering off and losing itse 
submucosa distal to the ulcer There is marked cellular m 
sui rounding tissue, with necrosis of that immediately a another 

The depth of the ulcer is variable and the base may even e 0 ^.j^ronic 

organ if the ulcer has eroded entirely through the gastric wa 
lesion not only shows absence of healing characteristics, but otte 

evidence of a slow process of extension 
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These are 'the two extremes of acute and chronic lesions, but in between 
are lesions that exhibit, more or less, the characteristics of both They are 
the subacute ulcer which probably lepresents the transition from the acute 
to the chronic lesion Most observers agree faiily well that chronic peptic 
ulcer very piobably has its origin in an acute ulcei Bolton’s hypothesis 
IS that some unknown factor initially damages the cells of the gastric mucosa 
and so reduces the normal poweis of resistance that autodigestion then takes 
place, giving rise to an acute ulcer He believes that the chromcity is depend- 
ent on some secondary factor, such as infection of the crater and margins 

Acute ulcer of the stomach occurs not only spontaneously in certain 
conditions (for the most part the acute infections, fevers and toxseniias), but 
can be produced experimentally in many ways Butsch, Greggio and Bolton 
have desciibed the methods m more or less detail and have included the 
leferences to original papeis Greggio has grouped the methods of producing 
ulcei as follows 

1 Certain drugs, poisons, irritants and toxins by general or local injec- 
tion or by ingestion, the excision of ceitain special organs the adrenals, 
thyroid, liver and so forth 

2 Changes in the blood supply of the stomach caused by injecting emboli, 
coagulants and so forth into the local or geneial circulation, by ligating certain 
vessels oi groups of vessels, or by producing retrograde emboli or thrombi 
by ligating or injuring vessels or groups of vessels having to do with gastiic 
circulation 

3 Changes in the composition of the blood bi ought about by the adminis- 
tration of pyiogallic acid, pyrodin and so forth to pioduce ansemia, and often 
combined with trauma to the gastric wall or its nerve supply 

4 Autodigestion caused by isolation of gastric pouches by certain 
methods, autodigestion caused by expeiimental pyloric stenosis, hyperchlor- 
hydria, pyloric insufficiency with reflux of pancreatic juice, and other means 
of reducing the acids of the stomach Injection of mucosal extracts, or local 
injuiy, together with section of nerves or ligation of vessels 

5 Local trauma to gastric mucosa by ingestion of foreign bodies or by 
caustics, cold or heat, mechanical mjuiy, excision of mucosa and so forth, 
combined with various other procedures such as ligation of vessels, local 
infection of tiaumatized area, ingestion of hydrochloric acid to produce 
hyperchloihydiia, injections to destroy antipepsin, suture of rings to gastric 
wall around traumatized area to pi event shrinkage of the lesion by mus- 
cular contraction 

6 Infection by injecting into the local or general circulation or into the 

peritoneum bacteria of various sorts oi their toxins, or in some cases by 
administering these bacteiia by mouth, use of local trauma to the mucosa 
or miury, interference wnth the nerve supply or blood supply m conjunction 
with these means of infection n 

7 Injury or section of tracts m the central or peripheral nervous system 
to upset the ner\ous mechanism controlling the stomach and the function of 
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trammJ.rcu'atorrlngeV™^^ 

an. 0= r 

“rch"” ^ '-S' 

The means of inducmg chrome ulcer m ammals experimentally are as (cw 
as those of inducmg acute ulcer are numerous Mann goes so far as to say 
that chronic peptic ulcers appear to have never been consistently produced 
experimentally in the gastric mucosa by any method 

Acute ulcers, which under normal conditions and m spite of most experi- 
mental conditions heal readily, have in some cases been retarded in healing 
A few investigators have been able to induce lesions in the stomach or duode- 
num of animals that are similar, in some respects, to the chronic peptic ulcer 
found in the stomach and duodenum of man Bolton and Friedman and 
Hamberger, by producing partial pyloric stenosis operatively, caused a delay 
in the healing of acute ulcers induced by gastrotoxm Ivy was able, in 
gastric pouches of pyloric mucosa, to cause delay m healing of acute ulcers 
by frequently rubbing their surface with cotton and bread crumbs Turck 
produced a few perforating ulcers of the stomach by feeding cultures of 
hactlhis coh, but these ulcers were more acute than chronic 

Greggio by section of the vagi induced gastric ulcei in a few instances 
which had some characteristics of chronicity Vedova and Durante produced 
so-called chronic and acute ulcers in the stomach by resection of the splanch- 
nic nerves Durante asserted that the integrity of the sympathetic ner\ous 
system, controlling as it does circulation, secretion and profound sensibilit) 
of the stomach, is necessary to the life of the gastric cell Recently Bedarida 
by injecting neurm, a specific paralyzer of motor nerve terminals and the 
sensory secretory plexus in the submucosa, obtained neurotrophic ulcers in 

the stomachs of rabbits^,^ . 

Ivy in a few cases found ulcers after 'gastroduodenostomy but tliougn 

they were due to the malnutrition of the animal after operation Dott an 
Lim, by gastro-enterostomy and pyloric exclusion, and Exalto, > a 
“ Y ” operation, produced chronic types of ulcer m the . 

reported that apparent subacute gastric and duodenal ulcers 
m dogs in some instances by the diversion of the bile an p 

into the ileum cfnmach b} 

Dragstedt and Vaughan, after 

.njechug adver n.trate ,nto the mucosa - f » acre 

absorbable suture material m the gastric wall at I p 
able to make the ulcers persist for three or four months 

characteristics of chronicity ctreotococci with specific powers 

Rosenow, by the intravenous injection of streptococc 
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of localization, produced ulcers in the stomach and duodenum of animals that 
in some respects resemble the ulcers found m the stomach and duodenum 
of man Recently Hoffman has produced similar lesions by the use of a 
similar technic, although his organisms were short bacilli 

Mann and Williamson produced ulcers in the duodenum and jejunum of 
dogs by shunting the alkaline secretions into the lower ileum where they 
could not serve to neutralize the gastric juice The ulcers produced in this 
manner occurred in more than 90 per cent of experiments, and are probably 
more like the clinical peptic ulcer than any experimental lesion which has yet 
been pioduced 

Since it IS so difficult to produce experimentally in the stomach an ulcer 
that does not heal, a short consideration of the healing process seems not 
amiss Pavy, Ziemmsen, Leube, Cramer, Quincke and Daettwyler, Cohnheim, 
Griffini and Vassale, Matthes, Bolton, Ivy, Mann, and others have studied 
the healing of ulcei s Ivy divided the process into two stages the first tended 
to lessen mechanically the area to be covered by mucosa and to prepare the 
field for healing, the second, characterized by the actual covering of the 
crater with epithelium and the growth of the glands, gave the area a true 
mucosal coveiing 

More recently Mann has studied the healing process in detail from a 
large number of ulcers produced by this method of ” surgical duodenal 
drainage ” He has observed that the base of the lesion is first cleaned , 
slough separates and a protecting coat of serum and coagulum forms over 
healthy granulations These processes ordinarily take about four days 
Simultaneously the mucosa begins to grow out from the edges as a thin 
layer of flat epithelial cells The edges of the mucosa tend to overhang 
and the granulations to push up in the centre so that the growing edge of 
mucosa is protected in the resulting depression This initial stage, which 
has the effect of also decreasing the area to be healed over, takes place in 
about ten days Once initiated, the healing, if undisturbed, is rapid In 
twenty days three- fourths or more of the base is covered with epithelium, 
and in thirt} days the lesion is usually healed entirely The scarring is in 
many cases hardly noticeable ^ 

Recently Kennedy and Cajlor in clinical duodenal and gastric ulcers, 
respectively, have found healing lesions that correspond stnkingl}" to the 
healing process in experimental peptic ulcei as descnlied by Mann 

But, as Bolton points out, any agent which retards this healing process 
causes scarring, thickening, and induration of the base and gives the ulcer a 
punched-out appearance The submucosa tends to thicken, approaching the 
wedge-like form seen in chronic ulcers 

Although a few inrestigators hare been able to cause delay in healing of 
acute ulcers and others liar e been able to produce experimental!} , ulcers that 
hare some characteristics of chronicity, the problem of the etiology of peptic 
ulcer is still on rather a hrpothetical basis It has been the subject of many 
hrpotheses since the time rrhen Virchorv, in 1853, suggested that ulcer rvas 
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ways to mterfere with the cn eolation of the stomach or parts If o 
have been produced only when the very terminal vessels have bee'ii pllgl' 

peptmXT' " 

The numerous other theoiies advanced to explain peptic ulcer have been 
grouped by Gieggio and may be outlined as follows 

1 Local changes m the gastric mucosa caused bv iintants such as alcohol, 
diugs and so forth , gastritis, lesions resulting from acute catarihal processes 
and from disturbed digestion 

2 Grculatoiy lesions of the gastric wall as a result of thrombosis, embol- 
ism, hemoirhagic infarct, stasis, ischaemia, injury to vasolymphatics, vascular 
spasm, reflex or neivous spasm or anatomic anomalies of arteries or 
their distribution 

3 Alteiations in the composition of the blood as found in such con- 
ditions as chlorosis, anaemia, haemoglobinsemia, decreased alkalinity of the 
blood, changes in the local oi general antipepsm content of the blood, hemor- 
rhagic diathesis fiom functional disease of the liver, and changes in the blood 
as a result of skin burns 

4 Autodigestion as the lesult of gastric stasis, changes in acid-pepsin 
secretion, changes in blood supply or ner\e supply of the mucosa, lack of 
anti-pepsin, changes in the composition of the blood, inflammation of under- 
lying lymph follicles, or islands of intestinal mucosal cells in the gastric 
mucosa 

5 Trauma from ingestion of foreign bodies, blows on the epigastrium, 
long-continued pressure over the epigastrium from tight clothing and so 
forth, and pressure of tumors 

6 Infection such as that lesulting from septic emboli, from infection m 
the blood in local oi geneial septic piocesses, fiom local infection o tie 

mucosa by ingested bacteria or their toxins 

7 Distuibance of the neivous contiol of the stomach causing a neuro 

ti opine lesion or one that is due to the resultant changes in secretorj, sens j 
motor, and vasomotor functions of the stomach , , , , 

8 Certain constitutional diseases, such as certain of the bloo } 
sepsis, tubeiculosis, dysfunctions of endocrine gland and so or i 

While these theones may explain certain individual case 
do not solve the real pi oblem, the chronicity of peptic u cer 


MHTHOD or CXPEKIMENTATION 

In the study of expeiimental ulcer two and 

dl acute lesions produced m the noimal stoma and 

second, the meMiod of surgical duodenal ^raina^ ^^pen- 

Williamson produced ulcers in the jejunum m almost roo per 
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ments I then conceived the idea of making acute lesions m the stomach and 
in addition performing surgical duodenal drainage in older to determine 
whether the stomach would still heal with its usual ease Dogs were used in 
all experiments and for the operative procedures ether ansesthesia and aseptic 


technic weie employed 
No rubber-covei ed or 
othei intestinal clamps, 
and no unabsoibable 
sutures were used in any 
of the operations, all of 
which were performed 
by me 

The stomach was 
opened anteriorly by 
means of a small inci- 
sion In selected por- 
tions of the stomach 
four areas of mucosa, 
caught and lifted up 
with Allis forceps, were 
excised with shaip scis- 



sors In this piocedure 
the mucosa and pait of 
the submucosa (^and in 
some experiments the 
greater part of the inus- 
culaiis) were excised 
cleanly, thus four ciicu- 
lar areas about 2 cm m 
diameter were denuded 
of mucosa The excised 
aieas were situated as 
follows The first and 
second weie on the les- 


t . . * J'" ‘ 


tV^2^-Appenda 

Stomach shous areas 

sho«s method of surgical duodenal dfainaie m Gr^uD°2 

shows the cntirf? nr»f»ra+ivo ^ ^ as 


sei and gieater cmva- 


tures, respectively, about 2 01 3 cm fiom the pylorus, the third was midwar 
along the lesser cur^ture and the fourth m.dwaj along the greater curvature 
( g I) Hemoiihage vas sometimes profuse foi a few moments but 
alwa, s stopped spontaneously In no case was any suture or hgature ap’phed 
o vesse s these areas and no case of seconda.j he.norrhage was encoun- 
laed In a few cases similar lesions were made m the duodenum 

Aftei the incision m the stomach had been closed, the operation for 
surgical duodenal drainage was pei formed in certain cases as Lc 1 11 
Mann and Williamson Bnefli this consisted m severe . e t lor.^ 
dosing the distal end. setermg the first part of the jetLun/closm; the 
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proximal portion of it, and suturing- the distal nnrf. + i 
pylorus by eiid-to-end anastomosis ^By this arraneemen rn" 1“ 
duodenum was W<en by the jejunum, and the duodenum, toX' “ 
small portion o the adjacent upper jejunum, was left as a dosed segment of 
gut To provide this an outlet the distal end was drained into the deum bj 
e-to-side anastomosis It was found most satisfactory to make tins anas- 
tomosis between 25 and 50 cm from the caicum (Fig i) Follmviiig tins 

the omentum was used to cover the sites of anastomosis and the abdomen 
was closed 

The operative technic was soon mastered and proved very satisfactory m 
that the procedures could be quickly earned out and practically all the animals 
suivived the opeiation 

The duodenum had thus been anatomically replaced by the first portion 
of the jejunum The duodenum had been drained, however, into the ileum 
at a point which, although too distant from the stomach to permit of the 
possibility of regurgitation of its alkaline contents into the pyloric region, 
nevertheless permitted the duodenal secretions, mixed with bile and pancreatic 
juice, to carry out to some extent their essential part in the digestive process 
The first portion of the jejunum, having been anastomosed to the stomach, 
now occupied the position normally occupied by the duodenum There were 
four aieas unpiotected by mucosa on the internal surface of the stomach 
The pylorus had been severed and the duodenum moved, so that not only had 
the emptying mechanism at the pylorus been upset, but the presence and 
regurgitation of alkaline secretions into the stomach had been precluded 
Following operation the animals were given the usual care Food con- 
sisted of a regular mixed diet with the addition of milk and syrup It has 
been found that milk and syrup, because of their easy assimilability, aid 
mateiially in keeping up the animal’s state of nutrition As a rule the nutri- 
tion was maintained fairly well up to the time when jejuna! or gastric ulcer 

or both appeared and became definitely chronic 

The experiments were divided into four groups, the first two serving 
as controls on the others In the first group areas of mucosa, or in some 
cases both mucosa and muscularis, were excised from the norma ^ 

duodenum and the continuity of the gastro-mtestmal tract Je t mtac 
second group the stomach was undisturbed and the operation or ^ 
duodenal drainage was performed In the third group areas ^ 
mucosa were excised and at the same time the operation for surgical 
diamage was performed In the fourth group the “P'” 
duodenal drainage was pe- formed and after an interva 
usual four areas of gastric '**ucosa were excised 

RESULTS 

Gt oup ! — Ii group (simple excision of examind 

there were eight experiments The lesions made t P 
at intervals of from eight to fifteen days, either after 
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killed under anassthesia or the portion of the tract containing the lesions had 
been resected In all cases the lesions which had been made at operation 
healed quickly and readily Tins was true of both the suture line in the 
anterior wall of the stomach and four areas which had been denuded of 
mucosa It was especially noted that very soon after the lesion had been 
produced the muscular contraction of the gastric wall in that zone produced 



Tic 2 — Drav\ing of stomach and jejunum showing t> pical sites of all lesions descnbed in the experi- 
ments Stomach one month after final operation in Group 4 Typical ulcer chronic type, at area i on 
lesser curvature Smaller ulcer at area 3 ^reas 2 and 4 on greater curvature healed 

marked shimkage in the size of the denuded area, sometimes leaving it only 
a half or a third the original size 

The areas on the lesser curvature and near the pylorus, judging by the 
relatne sizes of the lesions at lanous intervals, seemed to heal a trifle more 
slowly than those in the fundic region and on the greater curvature All, 
bowel er, were entirely healed over with great rapidity, two weeks being 
apparently sufficient for an epithelial covering to form over the entire area 
denuded at operation The only evidence of the original lesions was a very 
famtl) outlined mucosal puckering and scarring more closely attached to the 
deeper lajers of the gastric wall than the sunounding mucosa Persistent 
and careful search vas often necessarj, to find these tim scarred areas 
In the animals m nhich both mucosa and muscularis \iere excised, the 
healing seemed to take place Mith almost as great ease and rapidity as when 

215 



CHARLES BRUCE MORTON 


only the inhcosa had been excised, even when the underlying tissue had been 
so thoroughly excised that only the sheerest layer of serosa was left to form 
the base of the lesion Microscopically, relatively small gaps were found in 
the innsculans at these points, showing that the muscular contraction, reduc- 
ing the size of the original injury, must have played an important part in the 
healing process Lesions made in the duodenum seemed to heal as readih 
as those made m the stomach 

The healing process, when studied microscopically m all the lesions, i\as 
found to conform closely to that described by Mann and others 

Gioup 2 In this group (surgical duodenal drainage) there were twentv 

consecutive experiments In all, twenty animals, an ulcer or ulcers appeatd 
in the lejunmn from o 5 to 2 cm distal to the line of anastomosis iviti. tile 

stomach The earliest 
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ulcer was one discovered 

' fourteen days after oper- 
t- ation The last animal in 

- - - - - series died from a 

large perforating ulcer of 
the jejunum four months 
after operation The 
presence of ulcer i\as 
always determined l)\ 
diiect inspection at ev 
ploratory laparotomy or 

at necropsy Gastric 

ulcers were never found 
in these or any other e\- 

P.O 3 ,1 dos ™ Group 3 wuntys ^ "1 peninents in which siirgi- 
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alone was induced The ulcers obtained since the, 

this group were characteristica y ^ Williamson, I shall no 

conformed precisely to those described by Mann and « 
discuss them further at this time ^ gyrgical duode 
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Delay in healing was very much more maiked on the lesser curvaluie 
than on the greater In the same stomach theie weie ulcers on the lesser 
curvature and healing oi healed areas on the gieatei cuivature (Fig 5) 
All the ulcers were found on the lessei curvatuie except m two expeimients 
m which, besides the ulcer on the lesser curvatuie, ulcer was found on the 
greater curvature m the pyloric region In geneial, healing of the pyloiic 
region, even on the greater curvature, seemed to be relatively slower than 
healing of the fundic region of the stomach The suture line m the anterioi 



Fig 4 — Stomach of dog in Group 4 one month after final operation Typical ulcer chronic type at area 
I on lesser curvature Smaller ulcer at area 3 Areas 2 and. 4 on greater curvature healed 

wall of the stomach, though slightly retarded m healing, always healed satis- 
factonh, the late of healing lieing about the same as that foi lesions m 
the fundic region 

Of all the aieas m the stomach investigated, the lesions m the fundus on 
the greatei cuivature showed the greatest tendency to heal normally and 
rapidl}, although the} healed moie slowh than similar lesions made m 
Gioup I in uhich surgical duodenal drainage was not instituted (Fig 6 ) 

The ulceis found m this group showed the chaiactenstics of subacute and 
chronic ulcei aheady outlined One had e\en perfoiated, and caused the 
death of the animal by acute diffuse peritonitis Others were found on 
section to ha\e peiforated all la}ers of the stomach and were pre\ented from 
entering the general peritoneal carit} onl} In adhesions with the omentum 
01 other organs 

The oldest of the ulceis was one found thirti-fne dars after operation 
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the death of the animal being due to perforation of the ulcer that had formed 
in the jejunum This was the cause of death of most of the animals and was 
the leason why more long-time expeiiments were not available in this group 
Qjoup 4 — In this group (surgical duodenal drainage followed in two 
weeks by excision of gastiic mucosa) which is essentially the same as Group 
■? there were twenty consecutive experiments, in all of which the data were 
complete and satisfactory The earliest observation on the stomach was 
two days and the latest ninety days after the final operation In every experi- 
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OBSERVATIONS ON PEPTIC ULCER 

The results of the experiments in Group 2 are very striking in that peptic 
ulcers developed m 100 per cent of experiments following surgical duodenal 
drainage after the method of AXann and Williamson The ulcers induced bj 
this method ^^ere characteristically chronic peptic ulcers resembling grossl) 
and microscopically those found in the stomach and duodenum of man Their 
site IS important in that it bears the same relation to the stomach as that borne 
b} the chronic duodenal ulcer in man, namely, just distal to the pylorus and 
at a point where the contents emptying from the stomach impinge most 
directl) upon the flexed wall of the intestine 

The results m Groups 3 and 4 are equally as striking because factors 
ha\ e been introduced 
which in some w'a} 
interfere with the inher- 
ent power of the stom- 
ach to heal, factors 
which not onl}' prevent 
healing, but which do so 
to the greatest degree at 
exactly the region w here 
the clinician most fre- 
quently encounters gas- 
tric ulcers, namely, the 
lesser cunature These 
factors not onl\ pre\ent 
healing but actually 
promote erosion and 
cause the formation of 
chronic looking ulcers 
that gross!) and microscopical!) have the t)pical characteristics"^ subacute 
and chronic peptic ulcers It is the effect of surgical duodenal drainage 
which introduces these factors 

The fourth group of exj^ieriments was undertaken because of certain 
things which had been learned from the first and second groups (i) Acute 
lesions in the normal stomach healed in about two weeks, and (2) the earliest 
jejunal ulcer was found two weeks after surgical duodenal drainage There- 
fore, the areas of mucosa in Group 4 were excised at a second operation two 
weeks after the institution of surgical duodenal drainage 

On the Inpothesis that the same factors were probabh responsible for 
both the jejunal ulcer and the interference with healing in the stomach, it 
was hoped b) the two-stage operation to expose the acute lesions in the 
stomach to the Inpothetical causatne factors at a time when the latter had 
reached such a potentialit) as to be able to induce the formation of jejunal 
ulcers in almost 100 per cent of cases It was thought that In this method 
the conditions for the formation of chronic lesions of the stomach would be 
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wo types of ies,o„ One was the definite chrome type of peptic nicer « fc 
lessei cuivatuie, the other was the healing or completely healed lesion on the 
gi eatei curvature This is impoi tant in evaluating possible miti itional factors 
in 1 elation to the non-heahng on the lesser curvature It may be said to 
exclude lai gely the animal’s lowered state of nutrition as the cause of non- 
heahng and rather suggests that the loweied nutrition may be due. at least 

in pail, to the peptic ulcei Such a lelationship often obtains m clinical 
peptic ulcer 

Theie is an anatomic dififeience between the lesser and greater curvatures 
of the stomach that may be of some impoitance On the greater curvature 
tlie mucosa is loosely attached and is readily thrown into many folds and 
uigae which seive to j^iotect a lesion of the stomach in this legion mechani- 
cally On the lessei curvatuie the mucosa is moie closely attached and cannot 
so leadil}^ Jhrow itself into folds for piotection 

Moieovei, the lesser cmvatuie lepiesents the line fiom which the stomach 
is suspended, this line being i datively fixed by the cesophagus and the gastro- 
hepatic omentum and ligaments The gi eater curvatuie, on the other hand, 
IS lelatively fieely movable The tension on the lesser curvature from the 
suspension of the stomach might conceivably interfere slightly with the blood 
supply Theie is another and piobably inoie leal effect produced by its ana- 
tomic position Mapping out the lines of force accoiding to physical principles 
m the coiiti acting stomach shows that they tend to converge largely at the 
pylorus and along the lessei curvatuie This means that the greatest amount 
of friction and trauma will be administeied to the stomach by its emptying 

contents m these legions , 

In the noimal gasti o-intestinal tract theie is a relative balance mamtaine 
between the alkali of the duodenum and the acid of the stomach At t le 
height of gasti 1 C digestion the amount of acid in the stomach wi 
depending on many factors, such as Kind and amount of food, atic ) 
possible that the acid may he relatively high Latei in the digestne peri 
when the gastric contents are expelled fiom the stomach, wiateier o 
acid theie may be piesent is neutralized m the duodenum 

Surgical duodenal drainage, shunting the alkali in t le uo en 
ileum and precluding the possibility of regurgitation of alkah as 
region of the pyloius, causes an acid-alkali imbalance m 
intestine into which it empties by the piactically complete 

fiom the region imbalance, 

Surgical duodenal drainage then, with its cIiiumI 

not only causes the spontaneous foimation ^ „|s„ interferes 

duodenal ulceis lu site, stiucture, and other Lei, causes acute lesions 

with the inherent healing power of the stomach and often 
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to develop into chionic lesions which are similar to clinical gastric ulcers in 
site, structure and other chaiactenstics 

Mann attiibutes the situation and chronicity of the jejunal ulceis follow- 
ing suigical duodenal drainage to a combination of two factors One is 
chemical, the destiuctive action of fiee, unneutralized acid on cells, the othei 
IS mechanical, the ease with which )'Oung gi owing cells can be swept away 
and so prevented from repaiiing an ulcei 

The same explanation very piobably holds true for the delayed healing 
and non-healing in the stomach This distuibed function is especially maiked 
on the lesser cuivature, the area of the stomach that is physiologically most 
subject to mechanical foices of friction and nritation in emptying the gastric 
contents Since the duodenal secietions have been shunted into the ileum no 
leguigitation of alkali into the stomach can take place and its interior is 
bathed continuously in a free and unneutiahzed acid medium 

SUMMARY 

The hteratuie on expeiimental peptic ulcei and the theories of the cause 
of ulcer have been leviewed The charactei istics of acute and chronic ulcei 
with some of the means that have been used to pioduce them expeiimentally 
have been briefly consideied and the healing piocess, as studied grossly and 
nncioscopically, has been outlined 

A senes of expeiiments performed by the author has been described m 
fotii gioups In the fiist the inheient power of the noimal stomach to heal 
w^as veiified In the second, out of a senes of twenty expeiiments m which 
the opeiation for suigical duodenal diaiiiage w^as perfoimed after the method 
of Mann and Williamson, jejunal ulceis of subacute and chronic types w^ere 
pioduced in loo per cent of the expeiiments 

In the thud gioup, out of a senes of twenty experiments m wdnch small 
aieas of gastnc mucosa w'eie excised and suigical duodenal drainage instituted 
at the same time, all aieas show'ed delay in healing m loo per cent of the 
expeiiments In 50 per cent of all except the bnef expeiiments, gastric 
ulceis of subacute and chionic t}pe weie pioduced on the lesser curvature 
while similai aieas on the gieatei cimatuie healed 

In the fouith gioup out of a senes of twenty experiments m wdiich 
suigical duodenal diainage w^as instituted and followed two weeks latei 
b\ the excision of small aieas of gastric mucosa all areas show^ed delai in 
healing in 100 pei cent of the expeiiments In 62 5 per cent of the more 
prolonged experiments gastnc ulcers of subacute and chionic tipe weie 
pioduced on the Icssei cunature while similar areas on the greater cuna- 
tuie healed 

An anahsis of the conditioin piescnt and the factois operating emphasized 
the impoilance of the chemical and mechanical factors in the etiologi of 
chionic peptic ulcer 


221 



CHARLES BRUCE MORTON 

II A RONTGENOLOGIC STUDY OF EXPERIMENTAL 

CHRONIC ULCER 

This study was made to add to the data already collected on other phases 
of experimental, chionic, peptic ulcer The method of surgical duLenal 
d amage first reported by Mann and Williamson induces chronic peptic ulcers 
0 the duodenum and jejunum that are grossly and microscopically almost 
indistinguishable from the chronic peptic ulcer encountered clinically Such 
lesions occur m more than go per cent of experiments and lend themsehes 
readily to rontgenologic study In these experiments the presence of ulcers 
and their effect on gastiic motility were studied fluoroscopically and photo 
giaphically with the Rontgen-ray 

Nothing could be found in the literature on the rontgenology of expen 
mental ulcer A vast amount of work has been done on the experimental 
production of ulcer and a few observers have succeeded m producing lesions 
that resemble chronic ulcer I reviewed this work m a previous paper and 
described a method of pioducing chronic ulcers in the stomach Further 
review will not be made here 

Much has been written also on the value of the Rontgen-ray m the 
diagnosis of clinical peptic ulcer Clinical gastro-intestmal rontgenology has, 
however, no diiect bearing on this work other than m technical details, and 
no attempt will be made to review it here The rontgenologic technic used 
m these experiments is essentially that described by Carman and is used in 
the gastro-intestmal examinations at the Mayo Clime 

METHOD or EXPCRIMENTATION 

Medium-Sized dogs weighing from lo to 15 kg, selected for their good 
nature and adaptability to handling, were used throughout the experiments 
Operations were carried out under ether amesthesia and aseptic technic Ao 
rubber-covered or other intestinal clamps and no unabsorbable sutures were 
employed m any of the opeiatn'C procedures All Rontgen-ray examinations 

and all operations were earned out by me 

After each animal had receixed opaque meals, I examined it on seiera 
occasions under the fluoroscope and b)*^ means of rontgenograms to impres 
a normal gastro-intestmal picture on mj'’ mmd, and to determine tiat ea 
animal confoimed to this noimal picture Examinations were awajs in< 
with the animal in various positions, but it was found most _ 

take the lontgenogram with the animal in the prone position, le } 
on the plate and the Rontgen-ray tube above the animal s lac a 
eighteen inches from the plate 

In determining the most satisfactory opaque meal or rou 1 > 

were tr.ed The firs,, called .he barrum meal, 
weight of barium sulphate powder, gum acacia solution, ^ 

The gum acacia solution was made froi lump gum , commercial 

to form a syrupy solution of about the consistency 0^ 
corn syrup The meal was administered to ^ as a 

for each kilogram of body weight This meal has long been 
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standard for Rontgen-ray examinations of the gastio-intestinal tract in this 
laboratory The second, the barium-meat meal, consisted of one-third by 
weight of cooked ground meat and two-thirds of barium meal The amount 
administered was 15 gm for each kilogram of body weight The third, 
the barium-sugar meal, consisted of equal parts by weight of cane stigai 
and barium meal adnimisteied m amounts equal to 15 gm for each 
kilogram of body weight 
Food was withheld for 
twenty-four hours preced- 
ing the examination and 
the dogs usually ate the 
opaque meals with relish 
The fasting peiiod was 
continued through the time 
of the examination Fol- 
lowing the ingestion of the 
meal the animals were 
examined at once under 
the fluoroscope and ront- 
genograms were taken 
within ten minutes The 
size, shape, position and 
emptying characteristics 
of the stomach and duo- 
denum were studied care- 
fully Other examinations, 
both fluoroscopic and ront- 
genographic, were made 
at intervals of three, five, 
and seven houis following 
the ingestion of the opaque 
meal Between examina- 
tions animals were re- 
turned to their cages The 
dogs soon became accus- 
tomed to the procedures and were handled with great ease After several 
examinations of the gastro-intestinal tract of the normal animal had demon- 
strated that the animal conformed to the normal picture, operation was per- 
formed in order to pioduce j^eptic ulcer 

The operatne procedure of suigical duodenal drainage is as follows 
The p}lorus is severed, the distal end closed, the first part of the jejunum is 
se\ered and the proximal end closed End-to-end anastomosis is then made 
between the pioximal end of the severed pjlorus and the distal end of the 
sc\ered jejunum, and the continuit\ of the gastro-mtestinal tract thus 
restored Then, to form an outlet for the closed segment of gut consisting 
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of the duodenum and a small part of the first portion of the jejunum, a 
side-to-side anastomosis is made between this closed portion of jejunum and 
the lowei ileum about 25 cm pioximal to the ileocjecal valve (Fig i) The 
lesult of this IS to substitute the jejunum functionally and anatomically for 
the duodenum The duodenum with its alkaline secretion and the alkaline bile 
and panel eatic juice is drained into the ileum at such a distance that regurgi 
tation of alkali into the stomach 01 the gut immediately adjacent to it 
IS piecluded 

In laige senes of animals, m which this opeiation has been performed, 
ulcer has developed m almost 100 per cent These ulcers tend to bleed and 
perforate and are grossly and microscopically almost indistinguishable from 







Fig 2 -Stomach and anastomosed Jejunum 
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RESULTS 

Thirty-six lontgenologic examinations were made in twelve normal ani- 
mals In most cases the barium meal was used, though the banum-meat and 
barium-sugar meals were used in several for comparison 

The findings m the normal animals demonstrated m particular that the 
gastro-intestmal tiact of the dog could be examined rontgenologically with 
considerable ease and precision The shape of the dog’s stomach was found 
slightly different from that of man, but it was neveitheless quite constant 
In other respects the stomach and duodenum confoimed very closely to the 
rontgenogiaphic appearance of the stomach and duodenum of man (Figs 
317 and 4«) The 1 ontgenologic findings m this series of normal animals con- 
foimed veiy closely also to previous findings m large senes of dogs examined 
at othei times in this laboratory 

It was found that the barium meal passed on and left the stomach of 



Eio 3 — (a) Before operation, (6) twenty days after operation and (0 thirty-six days after operation 
showing tremendous gastric dilatation and retention (Dog 1-2$) 


the noimal animal empt} in from three to foui hours The banum-meat meal 
passed through more slowly and with less regulai ity and the stomach was not 
entiiely empty until five or six hours after the ingestion of the meal The 
baiium-sugar meal passed through more rapidly than the barium meal and left 
the stomach empty in thiee hours or less Because of these findings the 
barium meal was adopted as the standard opaque meal, being in every way 
more unifoim than the othei two opaque meals tried 

Of the twelve animals studied as normal controls, six were studied for ulcei 
foiination following suigical duodenal drainage Thirti^-seven rontgenologic 
examinations weie made in these six animals after operation (Tabulation) 

Foi the first two oi three neeks following operation the rontgenologic 
chaiactenstics of the stomach and intestine into nhicb it emptied were 
almost indistinguishable from those m the noimal animal fFig 4c) The 
onh diffeience was that following operation the p}lorus did not function as 
efficiently as it did m the intact animal The opaque meal tended to dribble 
somewhat through the pilorus c\en when the stomach ivas not in the contract- 
ing phase The stomach, howeier, seemed to contract with the same rlnthm 
and m the same mannei whether or not operation had been performed 
About the thud 01 fouith week aftei operation, a change was noticeable 
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in the animals The stomach did not empty quite as fast as it had during 
the first two weeks and there was a little tendency toward gastric stasis 
(Fig 3^;), this m spite of the fact that the actual contractions of the stomach 
seemed little altered It was about this time that the outline of the intestine 
just distal to the pylorus began to show irregularity which in later examina- 
tions resolved itself into a definite ulcer-crater (Fig. 46, c and f) In one 
animal the gastric stasis became so marked that the shadow of the stomach 



Fir 4 — (o) Before operation, (t) twenU-two days after operation, showing ulcer-crater, (c) thirty 
dajs after operation shoviing enlargement of crater, (rf) before operation, (c) a fcii da>s after operation 
showing normal tract and (/) thirty da>s after operation showang ulcer-crater (Dog J-167 o, &, and c) and 
(DogJ-iiS d c and/) 

filled almost the entire upper abdomen and made further rontgenologic 
examination of little ^alue (Fig 3c ) 

In erer) one of the animals an ulcer appeared at the usual site of ulcer 
formation following surgical duodenal drainage Of the six ulcers, three 
were tjpicall} chronic in type and each of them rvas diagnosed by the 
Rontgen-ia} Twm others w^ere of the subacute tjpe and, although suspected 
at fluoroscopic examination, were not depicted wnth certaint) m the rontgeno- 
granis One w'as an acute ulcer that apparentl} formed after the last 
Rontgen-ra}, examination and just before the animars death 

It has been found in a few’ experiments in a large series that the usual 
chronic ulcer docs not appear but instead an acute ulcer forms rerj rapidl} 
and perforates within tw’ent\-four 01 fortj, -eight hours from the time of its 
first appearance 

In one animal m which a large crater-shaped, indurated ulcer was demon- 
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strateci lontgenolog,cally and at exploration, the stomach ,vas aiiastoaiori 
to a loop of jejunum about 50 cm distal to that containing the nicer A h™ 
stoma was made in orde. that the greater pa.t of the gastric contents il’ h 
empty th. ough It Following this operation, the large ulcer jnst distal to L 
pylorus became much smaller and more difficult to depict with the Ronleen. 
ray At necrops}, fifteen days later, this ulcer had lost its induration and 
deep cialer-hke shape, and had healed considerably, although not as rapidh 
as the healing described by Mann after gastro-enterostomy and pyloric 
exclusion, to protect the ulcer completely from the acid chyme 


DISCUSSION 


It was to be expected that the high-protem, banuin-meat meal nould 
pass through the stomach slowly and the high-carbohydrate bariuni-sugar 
meal rapidly It is well known that the period of gastric digestion for meat 
IS long while that for sugai is shoit 

The rontgenologic similarity between the gastro-intestinal tract of the 
dog and of man, as demonstiated in these experiments, brings experimental 
data on gastio-intestinal physiology and pathology in the dog into corre 
spondingly closet lelationslup with clinical problems 

The characteiistics of the stomach immediately following singical duo 
denal drainage weie almost indistinguishable fiom those in the normal animal 
The operative procedure changed very radically whatever inter-relationship 
there may have been normally between the acid-contaimng stomach and the 
alkali-containing duodenum In spite of this the motility of the stomach 
was essentially unchanged until after the ulcer had commenced to form 
After It hadi formed, gastric jieristalsis seemed still essentially normal, 
although the gastric contents did not seem to empty quite so readily It is 
most probable that the intestine into which the stomach emptied was respon 
sible for the interference with the emptying process, and that either a 
mechanical obstruction was offered by the ulcer or else a spasm of the intes 
tine was caused by the ulcer Cicatricial contraction of the suture-lme was 
not a factor, for inspection at necropsy failed to show any narrowing o 


lumen at this point 

The fact that experimental peptic ulcers were depicted rontgeno ogm 
needs little comment Rontgenograms of the three large 
showed unmistakable craters In one of these the healing process o 
gastro-entei ostomy was detected Two other subacute ulcers were 
fluoroscopically, but plates showing a definite crater could not le 
The relative shallowness of the ulceis probably accounts or 
An acute ulcer was never found at any Rontgen-ray examina lo 
exploration fourteen days before death, no nicer was (le\ clops 

Suggested, this ulce. is one of the type occasionally encountered that 

and pejorates with extreme rapidity 
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SUAtM A.RY 

Twelve noimal dogs were given opaque meals, after which i ontgeiiologic 
examinations of the gastro-mtestinal tract were made Such examinations 
were very satisfactory and were found similar to those of human subjects 
Following the study of the normal tract, six of the dogs weie studied for 
ulcei formation following surgical duodenal drainage as described originally 
liy Mann and Williamson Ulcers developed m all of the six dogs Three 
were typical of the chronic type with deep ciateis, i ontgenogi ams of each 
were obtained Two were subacute lesions, suspected at fluoroscopic exami- 
nation but not definitely shown in the rontgenograms One was an acute 
ulcer and apparently developed and perforated suddenly after the last 
Rontgen-iay examination In one of the chronic ulcers the healing process 
following gastro-entei ostomy was observed 

The feasibility of lontgenologic study of expenmental peptic ulcer was 
demonstrated 

Motor changes of the gastric musculatuie could not be detected as etiologic 
factors in the production of these ulcers 

III HEALING OF EXPERIMENTAL PEPTIC ULCER AFTER 

GASTRO-ENTEROSTOMY 

Surgical duodenal diainage induces the formation of chronic types of 
peptic ulcer in the jejunum of dogs in moie than 90 per cent of expenments 
The ulcers often bleed and peif orate and, in gioss and microscopic charac- 
teiistics and m their relation to the p}lorus, are practically indistinguishable 
from peptic ulcei s of the duodenum found 111 man Such ulcers seem 
admiiably suited for studying the effects of gastro-enterostomy, a treatment 
used so frequently m clinical cases of peptic ulcer 

LITLRATURC 

Mann and Williamson deiised the operation foi surgical duodenal drain- 
age In then first expenments they transplanted the common bile duct and 
pancieatic ducts into the ileum, theieby gieatly decreasing the alkalinity of 
the duodenum Following this proceduie they found t}pical chronic peptic 
ulcei s m the duodenum just distal to the p\loius in ten of thirty-one experi- 
ments In later experiments they modified the proceduie by draining the 
entile duodenum into the ileum, and anastomosing the jejunum to the pylorus 
so that anatomically the jejunum took the place of the duodenum They 
found t>pical chionic peptic ulcers 111 the jejunum just distal to the pylorus 
in 11101 e than 90 per cent of such experiments 

In pieMous pages I ha^e leMCued the literatuie on the production and 
the healing of jieptic ulcei s 111 experimental animals described the operation 
for surgical duodenal drainage, reported a method of producing typical 
chronic ulcer on the le^^ser cur\ature of the stomach in dogs, and presented 
sonic obseriatioiis on the healing piocess 111 the gastric mucosa of dogs 
Mann has studied in detail the healing process in peptic ulcer of the jejunum 
of the dog Ca\lor and Kenned} ha\e described the healing process in peptic 
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ulcer found in man In a rontgenologic study of experimenfil i.lr. t 
reported an expenment m winch followrag s.mple gastro-enterostomyt'er 
arge chronic type of peptic ulcer showed definite evidence of henlin? 
rontgenologically and at neciopsy 

The hteratuie with reference to the clinical use of gastro-enterostoni) 
IS too voluminous for consideration here It is sufficient to sav that gastro- 
enterostomy IS one of the most commonly employed of surgical measures in 
treating clinical peptic ulcer 


METHODS OF EXPERIMENTATION 

Normal healthy dogs were used in all experiments and for all operative 
procedures ether anaesthesia and aseptic technic were employed No rubber- 
covered or other intestinal clamps and no unabsorbable sutures were used in 
any of the operations After the operation for surgical duodenal drainage 
into the ileum the dogs received the usual care of normal animals, with milk 
and syrup added to then diet m order to maintain a better state of nutrition 
The}'' seemed to stand the opeiation well and usually remained in good con- 
dition until the ulcer of the jejunum, developing at the usual site of ulceration 
following surgical duodenal drainage, i cached a considerable degree of 
chromcity In large numbers of dogs following this operation, it has been 
found that the ulcer usually begins to form from two to six weeks after 
operation and steadily increases in size and chromcity until perforation of the 
ulcer and death of the dog occur several weeks or months later The base 
of such an ulcer fiequently adheres to the omentum or other adjacent tissues 
so that often the ulcer reaches a considerable depth and degree of induration 
before perfoiation into the geneial peiitoneal cavity takes place 

Exploratoiy laparotomy was performed in this series of experiments m 
from three to nine weeks following surgical duodenal drainage The uker 
of the jejunum was in every case carefully examined and its size, shape, dept i, 
and degree of induration recorded 

After this a loop of jejunum about 20 to 40 cm distal to that containing 
the ulcer was bi ought into place and a gastro-enteric stoma made in the usua 
manner in the anterior wall of the stomach about 4 cm proxiina to 
pylorus An isoperistaltic loop was used and the stoma made large enou 
for the greater part of the gastric contents to empty through it 

Necropsy was performed on each dog at various interva s a e g 
enterostomy The ulcer of the jejunum was carefully examine a 
shape, depth, and degree of induration recorded and compare 
characteristics of the ulcer previous to gastro-enterostomy 


RESULTS _ 

The operation for surgical duodenal drainage into grformed 

formed in nine healthy, normal dogs Exploratory laparo } P 
at various intervals from twenty to sixty-five days a terwar^ laparotomy 
was found in the jejunum of every dog (Fig i) 
gastro-enterostomy was performed in each dog 
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The inteivals between gastro-enterostomy and necropsy varied from 
four to sixteen days In every case the ulcers showed unmistakable evidence 
of healing (Fig 2) In two expeiiments small but tjpical chronic ulcers 
had healed entirely m ten and fifteen days, respectively, after gastro- 
enterostomy In another experiment a typical indurated chronic ulcei , measur- 
ing at exploration i an in diameter and o 5 cm in depth, had healed almost 
completely in a period of sixteen days (Fig 3) 

The late of healing of the ulcers in these experiments after gastio- 



riG I — Typical ulcer of jejunum follomng surgical duodenal drainage Site of gastro-enterostomy 
performed a feu hours previously in the stomach also show n 

enterostomy wms in direct pioportion to the size and degree of chionicily of 
the ulcer As might be expected in the limited time allowed in the experi- 
ments, healing W'as more complete m small than m large ulcers (Tabulation) 
The ulcei s w^ere also studied microscopically All those studied showed 
CMdence of healing The inflammator} reaction and the induration of the 
ulcer seemed to subside first Granulation tissue replaced the dirty, necrotic 
base and maigins and gradually filled m the crater of the ulcer (Figs 4 
and 5) At the same time epithelial cells grew' out in a single layer and 
covered the granulation tissue The process continued until, m the com- 
pletel} healed lesions previouslv mentioned, the entire area of the former 
ulcer was covered with epithelium which formed atvpical glands and finally 
simulated m manv respects the normal mucosa of the intestine 

Healing of these ulcers, however, was not as rapid and clean and orderlv 
as that desciibed In Mann who studied the healing of peptic ulcer of the 
jejunum after complctelv occluding the pvlorus and draining all the gastric 
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f 'tonra By l,.s metliod he completely pro 

tected the ulcer from all contact with acid chyme and thereby *^stablishetl 
ideal conditions for the healing process ^ railislied 

Besides the healing ulcers found at necropsy, new developing ulcers were 
sually found m the efferent loop of jejunum just opposite the gastro-entenc 
oma These ulcers weie found always at the point in the effeient loop 
against which the emptying acid chyme impinged most dnectly 

DISCUSSION 

Typical chionic peptic ulcers were found in loo per cent of these experi- 
ments with surgical duodenal drainage The ulcers formed at the usual site, 

just distal to the pylorus and 
at the point where the acid 
chyme in emptying fiom the 
stomach impinged most di- 
rectly against the wall of the 
intestine Mann likens the 
pylorus to a nozzle, through 
which the gastric contents 
I • 4 I are emptied m a jet-like 

I stream 

Under normal conditions 
the stomach empties its acid 
chyme into a portion of intes- 
tine which contains a highly 
alkaline secretion capable of 
neutralizing considerable 
amounts of acid Under the 
conditions resulting from sur- 
gical duodenal drainage this 
IS no longer the case A highly 
acid chyme is foicibly ejected 
through the pyloric nozzle by the impulse of gastric contractions and impinges 
against the wall of a portion of intestine which contains little or no alkali 
The relative constancy in occurrence and site of the ulcers following 
suigical duodenal drainage seems partly, if not completely, explained by these 
factors the absence of alkali to neutralize the acid ejection from the stomach 
and the manner in which the acid chyme is repeatedly ejected against a 
relatively circumscribed area of the wall of the intestine 

In these experiments loo per cent of typical chronic peptic ulcers shone 
definite signs of healing after gastro-enterostomy, and m two experiments 
healing was complete The gastio-entenc stoma was designed to empty t le 
greater pvart of the gastric contents and to decrease the amount and the force 
of acid ejections from the pylorus The result was that the origina uce 
of the jejunum began to heal, but at the same time a new ulcer began o 
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Fig 2 — ^Healing ulcer Arrow indicates ulcer pointer 
indicates gastro-entenc stoma indistinctly seen through incision 
in the stomach Seven days after gastro enterostomy 
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in the loop leading from the gastro-entenc stoma The new ulcer formed 
opposite the stoma at the point where the acid chyme emptying from the 
stomach impinged most diiectly and forcibly against the wall of the intestine 
gastro-entenc stoma situated, m these experiments, only a short distance 
from the site of the original ulcer could not appreciably alter the concen- 
tration of acid piesent m the region of the ulcei by any process of neutraliza- 
tion The alkaline secietions were drained too far distally in the intestinal 
tract for that possibility to be entertained Gastro-enterostomy apparently 

introduced m e i e 1 y an 
accessory outlet for the 
acid chyme of the 
stomach, thereby decreas- 
ing the amount and the 
force of the ejections 
from the pylorus and so 
protecting the original 
ulcer fiom the degree of 
tiauma to which it had 
been subjected in the 
developing stages This 
explanation seems to be 
substantiated by the de- 
velopment of the new 
ulcer opposite the stoma 
in the efferent loop of the anastomosis The stoma was designed to bear the 
brunt of the burden of emptying the stomach, and therefore the same factors 
that induced the original ulceration weie made to operate at the point where 
the new ulcer developed 

In these experiments gasti o-enterostomy after surgical duodenal drainage 
could not introduce alkali into the ulcer-bearing area, but promoted healing 
of chronic ulcers apparently by distiibuting the forces of gastric ejections 
over larger areas Gastro-entei ostomy as employed m clinical cases of peptic 
ulcer may not only distribute the foice of gastric ejections, but also may 
introduce alkali into the ulcer-bearing area by way of the afferent loop 

From the data of experiments the presence of adequate amounts of alkali 
in the ulcer-bearing area, and the proper distribution of the force of ejections 
from the emptying stomach, are suggested as having an important bearing 
on the etiology and treatment of chronic peptic ulcer 

SUMMARY 

Some previous work on the production and the healing of peptic 
in expel imental animals and in man was briefly reviewed Exp^rimen s jv 
performed in which, following the operation for surgical duo ena 
in nine dogs, typical chronic peptic ulcers of the jejunum developed m lOO 
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Fig 3 — Healing ulcer Arrow indicates ulcer which has healed 
almost entirely Large newlyforming ulcer is just to the right of the 
gastro-entenc stoma and in the efferent loop Sixteen days after 
gastro-enterostomy 
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per cent of the cases Ulcers were carefully measured at exploratory laparot- 
omy Gastro-enterostomy designed to empty the greater part of the gastric 



Fig 4 — (a) Typical margin of the usual chronic ulcer after surgical duodenal drainage (X 25) Note 
necrotic and infiltrated edges and wedge-shaped submucosa (b) Margin of typical healing ulcer four days 
after gastro-enterostomy (X 60) Note granulation tissue filling in the crater and mucosa growing out to 
cover It 
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contents through the new stoma was then performed m all animals At 
necropsy, performed at various intervals aftei gastro-enterostomy, evidence 
of healing was present m loo per cent of the ulcers In two expenments 
the ulcers healed entii ely 
and in one experiment a 
deep chronic ulcer, i cm 
in diameter and o 5 cm 
m depth, healed almost 
completely in sixteen 
days following gastro- 
enterostomy The rate 
of healing m the ulceis 
was directly propor- 
tional to the size and 
chromcity of the ulcer 
and to the length of 
time after gastro-enter- 
ostomy Coincident with 
the healing of the ori- 
ginal ulcers new ulcers 
formed m the efferent 
loops of the gastro-enteric anastomosis The acid-alkali imbalance following 
surgical duodenal diainage, and the force with which the contents emptying 
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Fig s — Margin of typical healing ulcer seven days after eastro 
enterostomy (X 6o) Note layer of epithelium extending far out over 
the area of granulation tissue 
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from the stomach impinged diiectly on a i datively ciicumscribed area of the 
intestinal wall, were suggested as having an important beaiing on the forma- 
tion of chronic ulceis after smgical duodenal diamage The healing of these 
ulceis, with the coincidental formation of new ulceis in the efferent loop, vas 
brought about by gastio-entei ostomy and the consequent alteratioiTm the fac- 
tors that caused ulceration The probable bearing of the same factois on the 
etiology and treatment of clinical chronic peptic ulcer was mentioned 
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THE SURGICAL PATHOLOGY OF THE GALI.-BLADDER * 

By Verne G Burden, MD 

OF Philadelphia, Pa 

Cholecystitis as seen by the surgeon is one of a group of closely 
associated lesions which includes hepatitis, cholangitis, pancreatitis, appendi- 
citis, and in many cases duodenal ulcer These lesions, with the exception of 
ulcer and appendicitis, aie in most instances complications and sequels of 
cholecystitis, and to them can be attributed most of the moibidity and mor- 
tality of the disease Dysfunction of the gall-bladder may be the result of 
infectious, mechanical, chemical, metabolic, and nervous factors The newer 
knowledge of disease of the biliary tract will come from an understanding 
of its innervation There is in all likelihood a sphincteric mechanism under 
sympathetic control in the cystic duct as well as at the termination of 
the common duct disturbance of which may be a cause of disease m a 
manner similar to sphincter spasm m cases of cardiospasm, pyloiospasm, 
Hirschsprung’s disease, and many cases of idiopathic hydronephrosis The 
exciting cause of cholecystitis is infection for which there aie many predis- 
posing factors of more or less importance The fact that the greater 
number of patients having disease of the gall-bladder are entirely relieved 
of their symptoms after its removal, while many who have had onl}/ a 
drainage operation suffer a recun ence of symptoms, supports the belief that 
the gall-bladder regardless of the mechanism of its implication is the keystone 
of the situation Cholecystitis in most instances is a chronic insidious process 
whose early symptoms are disregarded by the patient and often escape the 
attention of the physician 

The gall-bladder is attached to the under surface of the right lobe of the 
liver, hangs in a dependent position and empties above through the cystic 
duct It always contains bile under variable tension and is never seen com- 
pletely collapsed or empty It has a rich blood supply fiom the cystic artery 
and from many small vessels m its attachment to the liver The cut edge 
of the gall-bladder bleeds as freely as the incised intestine Its abundant 
lymphatic supply has a free communication through its attachment to the 
liver, and with nodes in the hilus of the liver, at the juncture of the cystic 
and common ducts, along the common duct, and around the head of the 
pancreas and first portion of the duodenum There are numerous lymphatic 
vessels in the wall of the gall-bladder and solitary lymph follicles have been 
seen in its mucosa 

The known functions of the gall-bladder have to do with the concentration 
and storage of bile, the secretion of mucus, and the regulation of pressure 

* Read before the Philadelphia Academy of Surgery, November i, 1926, being 
record of work done in the section of Surgical Pathology of the Mayo Clinic of 
Rochester, Minn 
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m the duct system Its relations, if any, to digestion and to the metabolism 
of fat and cholesterol are not understood No doubt more fluid leaies the 
gall-bladder by absoiption thiough its wall than by way of the cystic du t 
At operation it is often difficult and sometimes impossible to empti the 
distended gall-bladdei by compression The mere mechanical arrangement ol 
the valves of Heister m the cystic duct does not adequately explain tins fact 
and the likelihood of a sphincteiic mechanism in the duct becomes more 
plausible In opeiations undei local anesthesia the gall-bladder may be 
fieely handled and compressed without causing much discomfort to the 
patient Traction on the cystic duct causes pain and we have noted that 
undei geneial anaesthesia traction on the gall-bladdei preparatory to its 
lemoval sometimes caused leflex respiratory inhibition The piobable expla- 
nation of severe colic is stiong muscle spasm in an inflamed gall-bladder or 
common duct when the outlet of either is obstiucted 

Experimental cholecystitis has been produced by the injection of a large 
dose of a bacteiial culture into the peripheral oi poital circulation That the 
gall-bladder is especially vulnerable to attack when the general circulation is 
loaded with infection is shown clinically in cases of typhoid fever and pneu- 
monia Direct intioduction of bacteria into the lumen of the gall-bladder 
does not produce infection unless there is coincident obstiuction Roseiiow 
pioduced cholecystitis by the intravenous injection of specific oiganisms and 
showed that the infection was interstitial Mann pioduced, with regularity, 
a specific chemical cholecystitis by the intravenous injection of Dakin’s solu- 
tion and showed that the toxic agent, chlorine, reached the gall-bladder by 
way'' of the blood-vessels in its attachment to the liver The reaction is 
practically confined to the gall-bladder, the ducts aie not affected, the inflam- 
mation IS intense and is caused by engorgement and rupture of the lymphatics 
with extravasation of blood The mucosa is only slightly changed The 
acute reaction which appears in from twelve to twenty-four hours may last 
foi several weeks and after three months the gall-bladdei may appear normal 
except for a few small white scais Sometimes the condition becomes chronic 
The fiequent association of hepatitis and cholecystitis is significant, but 
the evidence at hand does not warrant the conclusion that the usual 
infection is from the livei by way of the lymphatics That the gall bla e 
IS often the primary seat of infection is indicated by the good results wiic 
follow cholecystectomy, by the fact that the portion of the liver 
to the gall-bladder is the area most fiequently and characteristically a ec e 
in cholecystitjs , and by the fact that marked hepatitis may exist wit 
slight inflammation of the gall-bladder and yet m seveie cholecjsitis 
liver is often grossly normal From experience m the operating room 
would seem that cholecystitis is secondary to hepatitis m some instances, ^ 
primary infection of the gall-bladder with secondary hepatitis is 
Ln The .mportance of th.s conception .= obvious from the 

of treatment and prognosis The possibility OT "hie'' 

wall of the common duct must be admitted, but there are e \ 
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to base an opinion Inflammatory leaction m the wall of the common duct 
was present in nearly all of a series of necropsy specimens from cases of 
cholecystitis Since this reaction was most appaient in the region of the 
cystic duct juncture, it piobably indicated extension from the gall-bladder 
Pancreatitis when it affects the head of the gland or the tiiangle of infection 
IS usually secondary to cholecystitis There is ample clinical evidence of 
the relation between appendicitis and cholecystitis, especially m female 
patients In many cases of duodenal ulcer there is also disease of the gall- 
bladder, which if not recognized and treated, may be the cause of post- 
operative symptoms 

Does the infected gall-bladdei evei return to normaU It is probable that 
mild degrees of inflammation may undergo complete resolution, but chole- 
cystitis when recognized clinically probably continues as persistent or recur- 
rent inflammation with mild or severe exacerbations The structural effects, 
derangement of function, and potential complications represent distinct 
liabilities when the damaged organ is allowed to remain Gall-stones, espe- 
cially when multiple, are most often a complication and result of cholecys- 
titis The single cholesterm stone, it may be granted, is a product of perverted 
metabolism Piactically all gall-stones are foimed in the gall-bladder, only 
rarely do they originate within the intrahepatic ducts Mild cholecystitis 
occurs with or without stones, but advanced chronic inflammation of the 
gall-bladder is nearly always accompanied by stones The calculi sometimes 
form in crops and the same gall-bladder may contain several crops which 
\ary in size, shape, and often in composition The facets are caused by 
pressure and not by friction The nuclei of stones often contain dead or 
living bacteria, and it has been shown that bacteria can penetrate a 
'sterile gall-stone 

Will gall-stones dissolve in bile^ Several varieties of gall-stones were 
placed in bottles to which were added bile obtained in some instances from the 
same gall-bladder as the stone and in other instances from foreign gall- 
bladders with and without stones The bottles were sealed and kept at room 
temperature for one year without evidence that the gall-stones had dissolved 

Stones rarely originate in the common duct probably because its lumen is 
constantly flushed by bile Stones enter the duct from the gall-bladder 
and cystic duct and if retained increase in size The presence of a stone 
in the duct always causes more or less obstruction and inflammation, factors 
which favor the formation of stones Therefore, it seems probable that some 
of the multiple stones found in the common duct were actually formed there 

The appearance of the gall-bladder in situ is peculiarly deceptive in its 
relation to clinical symptoms Marked evidence of disease is often seen with 
only a few indefinite complaints, while a gall-bladder apparently normal in 
appearance but showing microscopic lesions may be the cause of repeated 
and severe attacks of pain and even jaundice On what evidence do we 
base the diagnosis of disease of the gall-bladder when the abdomen is 
opened^ There may be no gross indication of disease, and it is here that 
IS Ml 
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expel lence has taught that if the clinical history is reliable and a verdict 
has been made against the gall-bladder, it should be removed In t W 
specimens there is always microscopic evidence of disease and the patients 
are relieved of their symptoms Coiitnbutary signs in the diagnosis ot 
cholecystitis are, the appearance of the liver, especially when that portion 
ovei lying the gall-bladder is gray, firm and contracted with radiating lines 
of fibrous tissue the result of hepatitis , changes in size of the glands along 
the cystic and common ducts, and the condition of the head of the pancreas 
The appearance of the gall-bladder itself, except when grossly diseased, is 
not always leliable The normal blue color may exist in the presence of 
infection and a deposit of fat beneath the serosa may or may not be indicative 
of disease More can be learned by the sense of touch because when thicken- 
ing and induration of the walls are detected there is likely to be inflammation 
Small stones when present ma}'^ be missed if the gall-bladder is distended and 
small ones m the cystic duct often escape detection The presence of pen- 
cholecystic adhesions, whether to omentum, duodenum, or colon, is usually 
diagnostic of cholecystitis 

The mateiial for this study was obtained from 112 consecutive cholecys- 
tectomies performed by surgeons at the Mayo Clinic Within one or two 
minutes after the gall-bladder was removed its gross appearance was noted, 
it was then opened and the character of its interior and contents observed 
Several sections weie removed from the wall and immediately cut on the 
freezing microtome, stained and mounted In the meantime the gall-bladder 
was studied under the dissecting microscope Fresh material is particularly 
desirable for studying the gall-bladder because specimens obtained at necropsy 
are unsuitable for histologic study owing to the rapid changes which take 
place even within seveial hours after death Much of the curient opuuon 
regarding the pathology of the gall-bladder is based on a study of necropsy 
specimens Sixty per cent of the specimens contained stones, of winch 22 
per cent were single The cystic duct contained stones in 1 1 6 per cent and 
in more than 15 per cent of the cases with stones in the gall-bladder they 
were also found m the cystic duct The removal of stones from the cystic 
duct will usually require cholecystectomy, any other procedure aimed at 
saving the gall-bladder inflicts damaging traumatism on the cystic duct an 
invites the possibility of injury to the hepatic or common duct 

When stones are not present the thickness of the wall as determine 1} 
palpation is the most constant criteiion of disease The wall of the norma 
gall-bladder is thin, translucent, and, in sitic, has a greenish-blue coo 

imparted to it by the contained bile 

Bile becomes concentrated when it remains in the gall-bladder for 
a short time Inflammation may increase the secretion of mucus an m cas 
of obstruction forms the so-called white bile winch is nearly a ways 
panied by stones According to my observations, the bile 
bladders is more often thick and concentrared than thin an 
sections from the wall usually show the lunng epithelium m a 
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organ is grossly destroyed The concentrating power of the gall-bladder 
evidently is not much impaired in chronic cholecystitis 

The contracted fibrous gall-bladder contains stones m nearly every case 
or the stone has passed out into the common duct 

Papilloma of the gall-bladder, usually multiple, occurs as a small pale 
protuberance from the mucosa and was found m 3 5 per cent of the speci- 
mens It cannot be detected until the gall-bladder has been opened and under 
the micioscope appears as a simple elongated growth of mucosa It is not 
malignant, but may be potentially so 

Hydrops of the gall-bladder is the result of intermittent obstruction 
usually by a single cholestenn stone, to which other stones may later be 
added Complete obstruction causes atrophy of the gall-bladder In hydrops 
the organ is distended, pale, and contains in addition to one 01 more stones 
watery mucus sometimes tinged with bile The wall is markedly thickened 
and trabeculated The microscope reveals loss of the villous appearance 
of the mucosa, low cuboidal or flat cells m place of the normal tall columnar 
epithelium of the mucosa, an increase in the number of goblet cells, prolifera- 
tion of the glands of the mucosa and submucosa, oedema, congestion and 
inflammatory exudate in the wall, and always a marked increase in the 
amount of muscular tissue 

The “stiawbeny” gall-bladder, first described by Moynihan and 
MacCarty in 1910, deiives its name from the spreckled sulphui yellow appear- 
ance of the mucosa which m thin specimens is easily seen before the gall- 
bladder is lemoved Sections stained by Sudan III reveal that the yellow 
appearance is caused by a substance which occuis in finely divided particles 
at the tips and bases of the columnar cells of the mucosa and in large cells 
of the submucosa It is also said to occur 111 the walls of the blood-vessels 
of the gall-bladder Chemically, it is a lipoid material, an ester of cholesterol 
The quantity of hpoid varies in diffeient specimens fiom amounts which 
almost fill the villi and give to the mucosa a brilliant yellow appearance to 
amounts so small that they can be detected only by the dissecting microscope 
or by special stains The significance of the lipoid substance is not known, 
but probably it has some relation to the metabolism of fat and cholesterol, 
and therefore, we cannot estimate its pathologic importance except to state 
that it does not occur in the normal gall-bladder Twenty per cent of this 
senes of specimens were “ strawberry ” gall-bladdei s , they all showed inflam- 
matory lesions, and fifty per cent contained stones 

When the fresh gall-bladder is placed in water under the dissecting micro- 
scope one sees tall, delicate, interlacing folds enclosing polygonal spaces, and 
on the pellucid tips of these folds the fine blood-vessels can be traced The 
arrangement of the mucosa provides an enormous surface area which makes 
possible the great absorptive powei of the gall-bladder The early changes 
in cholecystitis as oedema, congestion, hypertrophy, cholesterol deposit, papil- 
loma, and ulceration can be detected in these folds of mucous membrane 
JMicroscopic sections through the wall reveal five layers, mucosa, sub- 
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mucosa, muscle, subseiosa, and serosa or peritoneal covering In niy exnert- 
ence, the early lesions of chronic cholecystitis occur in the mucosa and 
submucosa and aie chaiacterized by congestion, cedema, and round-cell 
infiltration of the vilh Ihe lining epithelium rarely desquamates The 
lesults of experimental woik show that infection may travel by the lymphatics 
from the liver to the outer coats of the gall-bladder, that hiematogenous 
infection is usually interstitial, and that in chlorine cholecystitis the mucosal 
side IS only slightly affected However, the examination of specimens 
leinoved at operation showed that the mucosa and submucosa were the areas 
first involved One rarely sees inflammation deep in the wall without involve- 
ment of the submucosa while the contrary is a common finding The vilh 
often elongate and inteilace in a luxuriant fashion They may be swollen and 
congested oi they may have disappeaied entirely, leaving a surface covered 
by flat epithelium or by hyaline fibrous tissue The inflammation later 
extends through the wall of the viscus and becomes established in the deeper 
coats and in these specimens one can see that the inflammatory reaction 
diminishes from mucosa to serosa The disci epancy between the clinical 
and expel imental lesions may indicate that the pathway of infection 
IS different 


In the submucosa of the normal gall-bladder are found clusters of mucous 
glands which were first described by Luschka m 1858 They are always pres- 
ent, but their number is greatly increased when the gall-bladder is diseased 
They occur in two forms In one they appear as simple dusters of mucous 
glands in the mucosa, submucosa, and sometimes deeper in the wall In the 
other they lose their glandular appearance and show as deep crypts or diver- 
ticula which drop down through the mucosa and muscular lavers and come to 
he just beneath the serous covering of the gall-bladder These crypts are 
lined by columnai epithelium similai to that covering the mucosa, they are 
in free communication with the interior of the gall-bladder and often contain 
bile They sometimes fill with inspissated bile and become cystic, or the} 
may be the birthplace of calculi in which case the condition spoken of as 
hone)momb gall-bladder is produced in which the stones seem buried m the 
wall Many instances have been observed of crypts suriounded by a dense 
mass of small round cells and other signs of inflammation, so that the picture 
resembled a true intramural divei ticuhtis, and in such cases there uere 
usually many adhesions to the gall-bladder Fiom these observations it seem 
likely that diverticulitis of the gall-bladder is the cause of pericholec) stit 
that It represents the piocess by which slow perforation into neigi ormg 
viscera occurs with the formation of fistula, that luptuie of one or more 
these diveiticula may explain many cases of bile peritonitis in wine ^ 
opening in the biliary tract can be found The glands and diverticu a s 10^^^^ 
tendency to proliferate and become more numerous Avhen stones are 
in the gall-bladder so that it becomes necessary to distinguish this con 
from carcinoma In many cases where experimental ° .material, 

bladder is said to have been pioduced by the introduction of or g 
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the condition may not be cancer at all, but onl} a benign proliferation of 
these glands the result of foreign body ii ritation 

The normal gall-bladder has a well-developed musculature which is made 
up of more or lesss isolated bundles arranged in two or more diiections No 
one has ever seen the human gall-bladder contract so that the muscle prob- 
ably serves to maintain a condition of tonus That the muscle by contraction 
acts to empty the gall-bladder of its contents seems to be established by the 
following observations A characteristic feature of chronic cholecystitis is 
muscular hypertrophy which is especially notable when stones are present 
The muscle bundles enlarge and may make up almost the entire thickness of 
the wall The bundles may be separated by oedema and round-cell infiltration 
and sometimes they are split into libies by inflammatory exudate Frequently 
in specimens which contain stones, and especially if there has been obstruction 
and the presence of white bile, the gall-bladdei when opened displays an 
appearance of trabeculation This is characterized by the piesence of iidges 
or bands which run and cross m several directions m a manner similar to 
trabeculation seen so commonly in chronic obstruction of the urinary bladder 
In the latter instance it is well known that the tiabeculated appearance is 
caused by hypertrophy of muscle bundles m the efifort to empty the bladder 
against obstruction by stone, tumor, or stricture In the interstices between 
the hypertrophied bundles small pockets or cellules are formed Tiabecu- 
lation of the gall-bladder is analogous in every way Iilicioscopic examination 
reveals that the bands are not made up of fibrous tissue, but represent large 
muscle bundles over which the mucosa is stretched, so that the vilh or rugae 
and most of the submucosa have disappeared, leaving a single layer of 
cuboidal or sometimes flat epithelium lying almost directly upon the muscular 
coat At intervals, deep crypts may be seen penetiatmg between the muscle 
bundles This hypertrophy should dispel any doubt of the importance and 
activity of the muscle of the gall-bladder whether m health or disease 

The subserous layei is made up of connective tissue, fat, lymphatics, and 
blood-vessels The principal pathologic changes are congestion, oedema, and 
round-cell infiltration 

There were no specimens of acute cholecystitis m this series Lesions 
of an acute nature as ulceration and fiee pus are more active stages of 
a chronic process Gangrene, proven by microscopic examination, is very 
rare because of the rich and double source of blood supply, and when it does 
occur is usually the result of a diffuse infectious thrombosis of the mam 
vessels m the wall of the gall-bladder Acute cholecystitis is a clinical entity 
that IS not often verified by the finding of acute lesions in the gall-bladder 
at operation 

Carcinoma was not found in any specimen During the period when this 
study was made, four cases of carcinoma of the gall-bladder were encountered 
at operation, specimens were removed to confirm the diagnosis and in one 
case gall-stones were removed, but m all the condition was too far advanced 
for cholecystectomy In a senes of 10,126 gall-bladders removed at the jMayo 

245 



VERNE G BURDEN 

Clinic, 44 were reported adenocarcinoma, two epithelioma, and one hniplio- 
sarcoma This does not represent the incidence of carcinoma because only 
raiely is a carcinomatous gall-bladder removed In one instance adeno 
carcinoma and epithelioma were found in a removed gall-bladder The 
patient was operated on again over two years later because of biliary obstruc- 
tion, at which time there was no evidence of a common duct and a careful 
search, both gross and microscopic, failed to reveal carcinomatous tissue 

Stones are present m nearly 90 per cent of the malignant cases and this 
fact has led some to believe that they are the etiologic factor The tumor 
grows into the liver and ducts by extension, but metastasis to distant parts 
IS raie, probably because of the rapidly fatal issue from biliary obstruction 

CONCLUSIONS 

The pathology of chronic cholecystitis has been studied m 112 surgical 
specimens by immediate examination in the gioss and in frozen sections 
The condition is usually not the result of an acute process, but it begins as a 
mild infection and inflammation of the mucosa and submucosa and progresses 
deeper into the wall of the visciis where it becomes established around glands, 
crypts and diveiticula and between the muscle bundles Its chronicity is 
fosteied by the anatomic and histologic structure of the organ which favor 
stasis and obstruction Attention is directed to the frequent presence of 
intramural diverticula and then relation to infection, stone foimation, per- 
foration, and pericholecystitis The muscle of the gall-bladder plays an 
active part in its normal function and undergoes characteristic changes when 
the outlet of the viscus is intermittently or partially obstructed Stones are 
often a complication of cholecystitis and usually an inevitable result of long 
continued infection, but they may also form in the early stages of m am 
mation Cholecystitis is usually a piimary infection and cholec} stectomy is 
a logical procedure because it removes the focus from which the atten mg 
and complicating lesions of cholecy'’stitis deiive their origin Cases n^^ 
relieved by cholecystectomy are probably instances of primary lepatic ^ 
pancreatic infection in which the gall-bladder has become secon ^ } 
involved, 01 the infection has so established itself that removal 0 t e 
IS without effect 


246 


GALL-BLADDER TECHNIC 

By Joseph L DeCourcy, MD 

or Cincinnati, Ohio 

It is not within the province of this paper to discuss cholecystostomy 
veisiis cholecystectomy, although it may not be amiss to voice an opinion in 
this regard Of four hundred gall-bladder operations performed at the 
DeCourcy Clmic and fol- 
lowed every six months 
with follow-up circulars, 

It was found that 

Fust — ^Recurrence of 
colic (stone) was much 
moie frequent following 
cholecystostomy and was 
very unusual following 
cholecystectomy 

Second — Indigestion 
and flatus frequently 
persisted following gall- 
bladder drainage and dis- 
appeared in practically 
every instance following 
gall-bladder removal 
This would argue that 
hepatitis, which is fre- 
quently present, disap- ^ 
pears more rapidly- 
following removal of an | 
infected gall-bladder than I 
T h'l'i d — Post-opera- | 

tive convalescence is more 1 

lapid and smoother fol- ! _ 

following drainage Piq j — ^Eventration of liver by traction on gall-bladder for exposure 

lowing cholecystectomy of ducts 

FouUh — Preservation of bile is important Piolonged deviation of bile 
from the intestinal canal, results in a distoited digestion, headaches, dehydra- 
tion and so on 

Fifth — ^The immediate mortalit}'’ is just as low following cholecystectomy 
as following cholecystostomy, with the possible exception of acute empyema, 
in which we still prefer drainage first with removal later 

In gall-bladder disorders the pathology is pimiarily in the gall-bladder 
Hepatitis and duct involvement are usualty secondary 

It is not at present known whether stones can form in the biliary ducts 
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Stones have been found completely imbedded m the walls of the gall- 
bladder which could not possibly have been removed by diainage or 
curettement 

From the pathological viewpoint it is Iheref oi e lietter sui gery to remove 
the larger majority of diseased gall-bladders 

Physiologically we may be wrong 

Practically, however, we now know that persons aie just as noimal follow- 
ing the removal of then 
gall-bladders as they were 
before, and it is question- 
able in my mind whether 
a d 1 a 1 n e d gall-bladder, 
formerly diseased, ever 
functions normally 

Fiom a technical view- 
point theie still arises the 
question whether a gall- 
bladder should be re- 
moved from below 
upward or from above 
downward 

P'or a numbei of years 
I removed all gall-blad- 
ders from above down- 
waid, feeling that I could 
accomplish this operation 
more readily than from 
below upward After 
improving my technic, 
however, I soon began 
removing all from below 
upward and found this 
way to have the following 
advantages 

Fi) St — ^The blood sup- 
ply to the field of operation is controlled early m the operation, thus giving a 
field clear for dissection, thereby enabling us to avoid injury to common duct 

Second — In removing a gall-bladder from above downwaid, in- 
fection and stones may be pushed into the ducts and may later escape 
oui attention 

Tlmd — When removing from below upward, the gall-bladder can be 
used for traction, thus giving better exposure and in many cases giving us a 
field almost entirely out of the abdominal cavity 

Fow th — In removing from above downward, the incision was usually 
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carried down to the muscular coat of the gall-bladder and the stripping 
continued in tins plane 

From lecent experiments we have found that the infection frequently 
penetrates the peritoneal covering of the gall-bladder and unless this is 
removed, some of the infection may remain This is further enhanced by 
the fact that we almost always find adhesions of surrounding structures to 
the gall-bladder when diseased 

Our operation consists of a longitudinal incision, slightly inside the 

outer border and ev 


X ’ 

T\ , 

j X * ) t 

T d'j 

r 

T/ 


tending from the costal 
margin to below the um- 
-r ' bilicus A self-retainmg 

^ . XT" retractor is then intro- 

^ duced with another hand 

f IjS; ’ retiactoi following up- 

\ ,1 ’ ward under the costal 

^ 'hi 

\ T , margin 

’< T /'T The gall-bladder is 

" J/ ' next explored with the 

> / surrounding structure, 

I ^ I stomach, pancreas, etc, 

I \ but is not opened 

/ I ^ removal is decided 

/ upon, the gall-bladder rest 

’*1 under the patient is ele- 

vated about four inches 
(We have also occasion- 
ally placed the patient ni 

; a reveisedTiendelenlmrg 

posture but have 

_ . - made it a routine ) Back 

Fig s — Finished operation with tube to cystic duct j-ggj- is USUally suffi ^ 

The gall-bladder is next grasped with a ^“’^JXuUe^outward 

with teeth cannot be used With traction the gal - a \ jn at least 
and upward, bringing the liver with it This can e or 

nine out of every ten cases Occasionally we fin a ga sufficient trac- 

so distended that this cannot be accomplished In 

tion can usually be made with the hand ^gglated 

After elevating the gall-bladder the cystic uct is ex usually 

with blunt dissection The tissues , ^Xwt with the aid of a 

very friable and can be easily separated from tlu j^i^t 

hsmostat, entering the tissues and there before it is fed 

should be entirely isolated from all surrouiidi g j anv 

We have found that since we are doing tin. that 
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drainage later If fat, etc , is included in the ligatme, drainage usually 
occurs The duct is tied with number three chiomic gut and the ends of 
suture left long 

The cystic artery is next giasped and ligated and allowed to drop into 
the wound 

The gall-bladder is then stiipped upward with sharp dissection, leaving 
a little peiitoneum on eithei side and sutuinig these over the raw surfaces of 
the liver as the gall-bladder is removed 

A quartei-inch tube is now passed ovei the catgut on the cystic duct 
and passed down lightly to the duct This tube is not anchored to the 
abdominal wall 

The abdominal incision is now closed 

If one observes closely, it will be seen that the cystic duct enters the 
common duct fiom the back, rather than into the anterior or side portion, as 
we would suspect One must be veiy caieful therefore not to injure the 
common duct This is best accomplished by blunt dissection and complete 
isolation of the cystic duct I believe that when the duct is injured it is 
usually done so by blind grasping with foiceps and ligation en masse 

The sutures on the cystic duct aie allowed to protiude from the abdominal 
wound so that if symptoms of common duct obstruction occur, due to inflam- 
matory swelling or overlooked stone, they may be followed down and the 
duct easily opened 
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INTESXmL ffiSoE ^ ® 

By Arnold S Jackson, ME 

OP Madison, Wis 

rnoil THE J\Ch.SOV CLINIC 

Meckel’s diverticulum is responsible for many serious and frequentU 
unrecognized abdominal complications The literature contains too mam 
repoi ts f 1 om the autopsy i oom With inci easing knowledge on the part of (he 
geneia practitioners of the possible surgical complications that inav arise 
trom this embryologic anomaly, there should result a marked reduction in 
the mortality rate in these cases Heretofore a diagnosis has often been 
made too late for successful surgical intervention Among the various patho- 
logic conditions that may occur in Meckel’s diverticulum are intestinal 
obstruction, intussusception and volvulus, divei ticulitis, ulceration tending to 
peifoiation with peritonitis, fistulas, suppuration, gangrene, hernia, c>sts, 
tumois (benign and malignant), tuberculosis and hemorrhage It is with 
hemonhage that this report is conceined 

Judging from the hteratuie, hemorrhage from Meckel’s diverticulum is a 
laie complication, and as shown by the chait, only eight cases were found 
The fact, however, that two patients with this condition were referred to the 
Jackson Clinic by the same physician within a decade, leads to the assumption 
that many moi e cases have occurred, and were either not recognized or not 
lepoited The clinical symptoms so closely paralleled each other in these 
two cases as to enable the family physician. Dr E A Ketterer, of Montfort, 
Wis , to make a coi rect tentative diagnosis in the second patient The histor) 
and findings in the latter case were so similar to the published report of the 
first i^atient that we weie led to concur with the physician’s opinion It is 
lather remarkable that this correct pre-operative diagnosis, the first of its 
kind to be reported, should have been made in a farm house by a so-called 
“ countiy doctor ” The history and findings were as follows 

M O , a boy aged fourteen years, was seized with severe generalized ^hdominaj 
cramps following the eating of green apples four days previous A ^ 

and diagnosed the condition as green apple colic The boy was re leve o , i j 
with sedatives, but became progressively weaker On the third daj consi era 
blood containing many clots was passed from the rectum At no time i ^ . 

occur Another physician, Dr E A Ketterer, was called He o serve 
passage of several pints of blood varying in color from maroon to rigi 
the marked ansemia, progressive weakness, and absence of general p jsica ^ 
slight tenderness in the right lower quadrant, he was vividly remm e ° 
picture of a similar case,t and made a diagnosis of intestina le o 

Meckel’s diverticulum ^ 

Presented at the Annual Alumni Meeting of the Mayo Foundation, 0 

8, 1926, Rochester, Mmn 5, Pr R H 

f The former patient was operated upon and the findings repor report oi 

Jackson The article appeared in the Annals or Surgehv and was le 
such a case that we found in the literature of this country 
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Several hours later Dr J Hurlbut and I saw the boy Temporary measures had 
been used to improve the general condition, but the hemorrhages had continued and we 
were shown several vessels full of blood The physician reported an improvement in 
the pulse, which now was 120 and of poor quality The boy appeared extremely 
ansemic, was verj weak, and showed an anxious, rather pinched facies He responded 
freely to questions, but was nervous and restless Except for the anremia and dryness 
of the tongue and skin, the general physical examination was negative, save for a slight 
tenderness in the right lower quadrant The blood-pressure showed 124-50 Heart 
sounds were fair The question of keeping the patient at the farm house with only 
meagre facilities or of trans- , 
porting him to a hospital 
ended in the latter decision 
Less than an hour remained 
in which to improve his con- 
dition and to transport him 
several miles over a hilly 
country to catch the daily 
tram Five hundred c c of 
glucose and five units of insu- 
lin were given intravenously > 

In our experience this is an 
excellent temporary restora- 
tive in cases of severe shock > 
or hemorrhage A slight re- 
action was followed by a 
steady improvement, and 
against the father’s wishes, 
who felt that the boy would 
not survive, the trip was 
started On reaching town 
ahead of the train it was ’ 

decided to continue by auto * — Area of aberrant gastric mucosa shoeing typical 

,1 , gastric glands 

the remaining sixty miles 

We believed that the saving of time was of more importance than the added risk of jolt- 
ing At the end of the journey the patient was taken at once to the Clinic, where his 
blood was grouped and a count made The hsemoglobin was 12 per cent , and red blood- 
cells 1,210,000, blood group IV A blood transfusion by the citrate method was given 
immediately at the hospital by Doctor Hurlbut The boy went into complete collapse, the 
pulse being scarcely perceptible The usual emergency methods were used, but the 
best response was obtained from the use of glucose-insulin intravenously, following the 
transfusion of the 500 cc of blood The patient remained in a semi-conscious state 
for two hours, and then slowly improved Mild delirium followed the administration 
of whiskey, but sleep was induced by morphine Fibrogen was given subcutaneously 
and orally in maximum doses, and was continued for four days The following day 
the blood picture was slightly improved as shown by the chart, and another blood 
transfusion was given This was followed by a third transfusion during the week 
until the haemoglobin registered 70 per cent , and the red blood-cells 2,620 000 The 
general condition steadily improved so that he was able to be up and around at the end 
of a week The gastro-intestinal tract was kept at absolute rest for three days, and 
after the first twenty-four hours no further intestinal hemorrhages were observed 
The advisability of a rontgenological study was considered, but was not made for fear 
of starting the hemorrhage anew Digital rectal examination was negative 

Opaahoii — A subumbilical right rectus incision was made, and a small amount of 
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straw-colored fluid in the abdominal cavity allowed to escape The terminal ilcum vas 
located and about 40 cm above the caecum was found a Meckel’s diverticulum 3 b> 8 
cm The distal end was free and there Avas no visible or palpable evidence of liemor 
rhage Branches of the omphalo-mesenteric artery were distended and these were 
separately ligated A further search of the otlier abdominal viscera revealed no patho 
logical lesions with the exception of the appendix, which contained several fecal concre 
tions and was slightly swollen Appendectomy was performed Rubber-covered clamps 
were then applied to the ileum above and below the diverticulum to guard against soiling 
The diverticulum was excised by means of an elliptic incision, the axis of which was 

made transverse in order not 








-v VTJ" ^ to reduce the lumen of the 

bowel m suturing Themar- 

closed by a through and 
through suture of dulox This 
^ was reinforced bv several 

* stay sutures of silk As the 

base of the walls of the 

f 'J ' diverticulum at its junction 

tbe ileum were not m 
/ durated, a simple excision was 
-x ^ sufficient When marked m 
^ ' • cluration exists at tins point, a 

\ resection of the adjacent scc- 
. > tion of the Ileum may bo 
"/ advisable, as was done b) 

R H Jackson in his case 

" Convalescence was un 

eventful and the case vias 
discharged from the hospit 
on the tenth day One month 

FIG 2 -Characteristic gastric^mucosa adiacent to area shown in ’^^Jer^^the^patieM 

entirely different picture He had gained ten pounds in weight and was rosy chce 
The blood count as seen from the chart was normal 

The chief point of interest in the zfkLd diverticulum of 

Meckel’s divei ticulum concerns the piesence fundus glands 

aieas of abeirant gastiic mucosa with of gastric 

(Stulz and Woringei ) The histological pictii 1 

i duodenal nlcei. or better still, that of peptm n^^^ 3 J^ ,,,, Meckel's 

gastro-entei ostomy (Hubschmann ) boating of gastric mucosa. 

Iverticulnm, whether with a total or oidy ) 

can and does behave like a ,s a definite analogy between 

the peptic nicer as seen thro; some light on the origm 

and that a further study of the former n } 

of peptic ulcer in general , « nf nneration revealed a puckcr- 

Exammation of this specimen at the that resembled a smal 

,ug near the distal end (as seen in the pf- « H Bunting, shoivcd 

ulcer The pathological examination, as made by Dr L 
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the piesence of the chaiacteristic areas of gastiic mucosa, and an aiea 
of ulceration 

Review of the Uteiatuie—K study of the cases heretofoie repoited of 
ulcer of Meckel’s diverticulum in which hemorrhage is the predominate 
symptom reveals the following Of the eight cases three have been reported 
m this country and the others abroad Seven of the patients have been males 
V/ith the exception of one case, hemorrhage has occuired either in infancy 
or childhood in every instance Oui patient may be said to be the only 

acute case, the others be- — T'- ’ 

ing characteiized by severe ' 

hemoiihages followed by ^ 

periods of remission The / 

outstanding symptom is the '4 

frequent lepetition of pio- f « 

fuse intestinal hemor- ^ - \ 1/ 

rhages The blood may be L* 

eithei blight red or ma- ' ^ 

roon 01 tariy Clots may i ‘'7,7.'lY 

be present, but mucus as 

seen m dysenteiy or intus- . \ S/Yr^'} fn' 

susception is absent Ex- 

cision or lesection of the fes'r- f 

diveiticulum stopped the k’^Jv 

hemorihages and affected a 

cuie m every case Pam fj 

may oi may not be present 

Colics appealed in several Fig 3 — Area of ulceration The base of the ulcer IS made up 

rncpc Al-irlnminol /avominn ^ layer of connective tissue infiltrated with polymorphonuclear i 
cabCb AVlJUOimndl examina- leucocytes and lymphocytes ^Some gastric glands appear at the^ 

tion is usually negative edge of the ulcer 

The literature contains reports of several more cases of ulcer of Meckel’s 
diverticulum in which hemorrhage occuired, but in which the main picture 
was one of perfoiation with peiitonitis Stulz and Wonnger have lecently 
published an excellent summaiy of these cases We have observed or know 
of other cases of this type, but in these, surgery was indicated for the relief 
of pel f oration and not hemoirhage 


L- 


.•L CSf 


-f V ' ^ 

r 
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Note Callendar, G R yJm J M Sc , July, 1915 The autopsy report of a child 
who had died from intestinal hemorrhage is given An ulcer of the ileum extending to 
the border of a Aleckel s diverticulum was found Gastric glands \vere present in the 
diverticulum No clinical history was given Another case in which we were unable to 
trace the record is that of Griffith as quoted by Abt and Strauss 

Note— At the 1926 meeting of the American Medical Association m the discussion 
following the paper of Doctors Abt and Strauss on this subject, the following phjsicians 
reported having obser^ed cases Dr C V Moore. Portland, and Dr J B Stone, Rich- 
mond The cases of Doctors Neff and Schultz did not directly pertain to the subject of 
this paper inasmuch as the complications of perforation and intussusception occurred 
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In considering the differential diagnosis it may be necessary to rule out 
intussusception In this condition only a small amount of blood is passed 
and symptoms of intestinal obstruction may be present A mass may usualh 
be palpated abdominally or by rectum Pam recurs paroxysmally every few 
minutes Vomiting is first ot the contents of the stomach and later bilious 
The chronic type of hemorrhagic ulcer of Meckel’s diverticulum offers more 
of a diagnostic problem Both conditions may occur during infancy, although 
the youngest patient with hemonhagic ulcer was nearly a year old In both 
instances the male sex is most often affected 

In conclusion, I believe that it is well to point out that this unusual 
condition is probably not as rare as has been generally supposed lhat in 
any case of severe intestinal hemoirhage, especially it occurring in young 
boys, a hemorrhagic ulcer of Meckel’s diverticulum should be suspected As 
pointed out by other writers, delay in cases of ulcer of this kind may lead 
to perfoiation with peritonitis We feel fortunate in having had the facilities 
to build up> oui patient to a condition in which operation was perfoimed with 
comparative safety 

Table I 


Repotted Cases of HemottUagic Ulcct of Meckel’s Divctlicuhm 


Date 

Age 

Sex 

Duration 

Symptoms 

Treatment 

Result 

Author 

1903 

iS 

M 

14 yrs 

Bloody stools 

Pam rt I q 

Resection of 
Diverticulum 

Recovery 

Hilgenreiner 

1922 

28 

M 

24 yrs 

Bloody stools 
Abdominal pain 

Resection of 
Diverticulum 

Cured 

Megevaud 

Dunant 

1924 

10 

M 

4 yrs 

Bloody stools 

Colic pains left 

1 q — vomiting 

Resection of 
Diverticulum 
and 12 cm of 
ileum 

Cured 

Jackson, R.H 

1924 

14 

M 

6 mos 

Bloody stools 

Ex'cision of 
Diverticulum 

Recovery 

Guibal 

1925 

41 

M 


Bloody and 
Purulent stools 
Abdominal colic 

Excision 

Cured 

Pascale 

1926 

II mos 

M 

2 mos 

Bloody stools 
Fever — vomiting 

Resection of 

Recovery 

Abt and 
Strauss 

Abt and 
Strauss 

Abt and 
Strauss 

1926 

2 

F 

4 mos 

Tarry stools 
Abdominal cramps 

Resection of 
Diverticulum 

Recovery 

1926 

II 

M 

2 mos 

Black stools 

Resection of 
Diverticulum 

Recovery 

1926 

14 

M 

6 days 

Bloody stools 
Abdominal colic 

Resection of 
Diverticulum 

Cured 

Jackson, A ^ 
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CHILLS IN ACUTE APPENDICITIS - 

AN ANALYSIS OF 3841 CASES OF ACUTE APPENDICITIS TREATED IN MT SINAI 

HOSPITAL OF NEW YORK CITY 

By Ralph Colp, MD 
OF New York, N Y 

That the death rate in acute appendicitis has been materially lowered in 
the past decade is definitely established Still it is far from inconsequential 
Recent papers on the subject by Deaver and Magoun/ Gatch and Durman/ 
strongly emphasize that this particular surgical problem is not yet solved 
While the clinical side has been studied quite carefully, certain symptoms 
remain which will bear more thorough investigation The incidence and 
significance of chills is still obscure It is of extreme importance to inquire 
routinely concerning this symptom in all cases, for it has more than an 
academic value A review of what the various authorities have written on 
this subject will be of interest 

Gerster'* stated, “the occurience of a chill is of gravest import and 
should be considered to constitute a more urgent indication to operate than 
even the signs of local peritonitis ” Deaver ^ writes, “ chills are a rather 
uncommon occurrence in appendicitis, }et if at the onset of the attack they 
occur in rapid succession, and are accompanied by a temperatuie, they indi- 
cate a rapidly developing gangiene of the appendix The opinion commonly 
entertained that the development of a pen-appendicular abscess is attended 
with chills is fallacious Chills occurring on the second or third day of the 
attack and associated with high fever, sweating, a cold, clammy skin, indicate 
the development of metastatic or embolic abscesses In neurotic patients a 
chill may be experienced and be of no moment ” Fowler ° says, “ the occur- 
ience of a chill in the first stages of the disease is only occasionally noted, 
even in cases of more than usual severity In certain cases it marks the 
occurrence of suppuration Neither the severity of the primary attack nor 
the gravity of the subsequent lesions seem to beai more than a casual relation 
to the occurrence of the pronounced chaiacter of this symptom ” According 
to Kelly and Hurdon,® “ chills are exceptional in cases of simple diffuse 
inflammation but are not rare with severe lesions Of the cases of acute 
appendicitis not associated with abscess or general peritonitis admitted to the 
Johns Hopkins Hospital, 15 per cent of them gave a history of chills and in 
all of these, with the exception of two, the appendix was gangrenous or 
perforated or distended with pus In the two cases showing slight lesions 
there weie merely chilly sensations, which in one were probably accounted 
for by the presence of oxiundes, associated with high temperature In three 
cases the chills occurred at the onset In one the patient who had gone to 

♦ Read before the Surgical Section at New York Academj of Medicine, December 
3, 1926 
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bed well, was awakened with a severe chill More fiequently the chill 
occuried several hours or a day oi two after the onset But 50 per cent of 
the cases of diffuse 01 generalized peritonitis were accompanied bj chilh 
occuiiing in some instances at the onset of appendicitis, in others with the 
beginning of the symptoms of peiitonitis A limited number of the ca'^es 
associated with circumsciibed abscess gave a history of chills, sometimes 
occuirmg at the onset 01 again aftei the thud or fouith day Repeated chills 
occurung late m the course of the malady generally indicate a dissemination 
of a pyaemic piocess ” Binnie ‘ states, “ chills are occasionally present m earh 
appendicitis and usually indicate serious damage to the appendix Repeated 
chills aie strongly indicative of the infection of new aieas 01 of pjaemia” 

Table I 

Classification of Acute Appendicitis and Mortality Pucentages 


Total number of cases of acute appendicitis (1916-1925) 

Number 

Mortilit) 
per cent 

2841 

52 

Total number of cases of acute catarrhal appendicitis 

Total number of cases of acute gangrenous appendicitis 

Total number of cases of acute appendicitis with abscess 

Total number of cases of acute appendicitis with general pentomtis 

842 

,975 

665 

359 

31 

54 

200 


Quoting fiom Oslei-’s Modem Medicine "Chills are sometimes met witli 
at the onset and at various times throughout the course A considerable 
piopoition of cases begin with ngois and a sense of general coldness after 
which nausea and other symptoms set in The chills usually cease after the 
disease is faiily established and theie is no tendency to recurrence until 
extension of the infected process has caused invasion of the peiitoneum 
In peri-appendicular abscess regularly or inegulaily recuirent chills mai 
continue for a long time Still more marked is the tendency to chills accom 
panymg widespiead infection and in instances of pylephlebitis 

Several of these statements aie obviously contradictory In or er 
ascertain the occurrence and significance of chills, the histones of 2 41 « 
of acute appendicitis entering the waids of the Mt Sinai ^pgr 

York, from 1916 to 1925 inclusive, were reviewed Of these, ^3 . 
cent , were classified as acute catarrhal inflammation , 976, 34 
grouped m the gangienous variety, 670, 23 pei cent, weie 
by abscess formation, and 359, 13 per cent, weie acute ‘ 

geneial peritonitis The mortality of this series was 5 2 ’‘ms, 

of o 95 per cent in acute appendicitis, 3 i pei cent in gangrenous ^ 

5 4 per cent m acute appendicitis with abscess, and 20 per cen 

citis with general peritonitis (Table I ) 

The exact physiological mechanism of a chill is sti 0 sc j 

to occur at the onset of certain acute infectious diseases and 
some relationship to venous thromboses It is not ^ j obabi} 

acute appendicitis can be placed m this latter category, althou^ 
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can In this senes, 192 patients gave a history of having had a real, shaking 
chill, and 206 complained of chilly sensations In other words, chill, as a 
clinical symptom before operation occuiied in about 6 8 per cent of all cases 
It IS extremely inteiesting to note that cases of acute catarrhal appendi- 
citis developed a chill in 6 6 per cent of their number, those with frank 
gangrene m 6 7 per cent , those with peritoneal abscess in 6 7 per cent , 
and those with a geneial diffuse peiitonitis in 69 pei cent (Table II) 


Table II 

Incidence of Chills and Morlahty Percentage 



j Number 

i 

Per cent 

'Mortality 
per cent 

Total number of cases of acute appendicitis with chills 

192 

6 8 

68 

Total number of cases of acute catarrhal appendicitis with chills 

I 50 

6 6 

2 

Total number of cases of acute gangrenous appendicitis with chills 
Total number of cases of acute appendicitis with abscess with 

67 

6 7 

9 I 

chills 

Total number of cases of acute appendicitis with peritonitis 

50 

6 7 

6 I 

with chills 

25 

69 

8 


From these figures it appeals that chills occur in about the same propoition 
legal dless of the pathology at the time of operation In other words, the 
degree and extent of the gioss pathology seems to have little influence or 
to bear any relationship to the occuiience of chills within the first foity -eight 
hours, and as a rule this symptom is not an index of the seventy of the 
disease, 01 the extent of the pathological process It seems reasonable to 
suppose that the mechanism undei lying this phenomenon is associated with 
tissue changes occuinng eaily in the course of an acute appendicitis This 
IS fuither attested by the fact that 74 pei cent of the cases of acute appendi- 
citis, 54 pel cent of the gangrenous appendices, 51 per cent of the cases of 

Table III (a) 

Time of Occurrence of Chill 


Diagnosis 

Hours 

I-I 2 

13-24 

1 

2S-48 

i I 

49 or later ' 

Not stated 

Acute catarrhal appendicitis 

! 

18% 

6% 

i 

0 

i 

1 

2% 

Acute gangrenous appendicitis 

54% 

[ 22% 

15% 

1 

1 % 

i 

8 % 

Acute appendicitis uith abscess 

1 51% 

16% 

10% 

1 

• 1 

18% 

! 

5 % 

67% 

Acute nppendicitis uitii general pen- 
lonitis 

55% 

70 

1 

! 

i 

j 

8 % ’ 

j 

i 

1 

10 % : 

12% 
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abscess and 55 pei cent of those with general peiitonitis had their chill \Mtlim 
the first twelve houis after the onset of symptoms Seventy per cent o( all 
I Igors occuried within the first twenty-four hours (Table Ilia) A pri 
mai y chill on the third day, oi even later m the course of the disease, seemcJ 

Table III (6) 

T Time of Operation 


Diagnosis 

Hours 

1-12 13-24 

25-48 

49-72 

73 or later 

Acute catarrhal appendicitis 

48% 

30% 

10% 

12% 

Acute gangrenous appendicitis 

i% ' 

15% ' 

15% ' 

25% 

Acute appendicitis with abscess 

1 

1 

20% 

24% 

15% 

51% 

Acute app“ndicitis with general perito- 
nitis 

1 

20% 

44% 

4% 

32% 


associated with abscess formation, and the delayed occurrence occasionalb 
heralded the onset of a general peiitonitis (Table Ilia ) 

Whether the incidence of chills alters the prognosis 01 
piesentmg them are more liable to post-operative ‘ j,' 

pylephlebitis, aie two very interesting and ’ T*’ .g of those 

bLd mo.tal.ty of cases w.th ctails was 6 per cent , the eath * ^ 

w.tho«t was 5 I P« cent At firs, glance. .. appears to. 
mortality figures only slightly On closer analysis, . 

of chills with ceitam types of pathological lesions appendiMndi 

significance This is truest in cases of gangrene ° ^ to 9 per 

chills, in which the mortality apparently increases from 2 6 per cent 


Table IV 

Cases Without Chills and Mortality Percentage^ 



Total number oflcases of acute ^PP^dicms 

Total number of cases of acute catarrhal ^PP^^ig ^vithout chills 
Total number of cases ofjacute g^^grenous appendiat^^^^ 

Total number of cases of acute ^PPendicitis with absc-s^^ 

Total number of cases of acute appendicitis with periton 

out chills 


cent (Tables II and IV ) The cause of death in four of 
was attributable directly to pylephlebitis ,,pgate(i 

Pylephlebitis, in the minds of most surgeons, se 
to the frequent complications of appendicitis w ic jet, 

In this senes it occurred m nine cases or 3 per cen ' ^ this corh- 

of those cases which terminated fatally, 6 j r c 
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plication Almost 5 per cent of cases with chills subsequent!} developed 
p}lephlebitis, and of these, 88 per cent ga%e a history of ante-operative 
chills While It must be granted that this untoward complication occurs m 
an exceedingly small percentage, nevertheless, a complication which directly 
or mdirectl} accounts for more than 5 per cent of deaths is serious Petren,® 
in a collected series of 1340 autopsies in acute appendicitis, found liver 
abscess, a result of suppurative phlebitis, responsible for 5 per cent of all 
deaths Whenever a history of chills is obtained, pylephlebitis as a potential 
complication should be borne in mind Thalheimer goes a step further and 
remarks, “ ever} case of acute appendicitis should be considered as a potential 

Table V 


Inadenls of Pylephlebtlts in Cases with Anle-operaiive Chills 



Xumber 

' Pjlephle- 
bitis 

Total number of cases of acute catarrhal appendicitis 

50 

67 i 

I 

Total number of cases of acute gangrenous appendicitis 

4 

Total number of cases of acute appendicitis wuth abscess 

50 

2 

Total number of cases of acute appendiatis with general peritonitis 

25 * 

0 


*Tro of these eases de\ eloped pjlephlebitis with post-opera ti\e chills 


one of early p} lephlebitis, whether there is a history of chills or not 
Consequent!} , the appendix and its neighborhood should alwa} s be carefully 
inspected (at operation) for the presence of small thrombosed veins, so that 
these can be dealt with ” Howeier, there are innumerable cases with marked 
\enous thromboses of the mesenter}, in which an uneventful recovery ensues 
following appendicectomy Besides, Sonnenljerg” believes that most acutely 
and chronically inflamed appendices ha\e thromboses, and according to 
Lenhartz,^- the prompt ablation of the primary bacterial focus, i e , the appen- 
dix, and the ability of the liver to destroy numbers of bacterial emboli are 
the reasons that portal p} lephlebitis is not more common It does not seem 
justifiable to excise the thrombosed \eins of the ileo-cffical angle, as ad\ised 
b} Wilms, as a proph} lactic measure to prevent p} lephlebitis Experience 
has shown that not only is it almost impossible to excise this entire netw'ork, 
but also that this procedure is dangerous Sprengel reported a case in 
which following this procedure, a csecal fecal fistula developed which autopsy 
pro\ed to be due to insufiicient blood supply 

In 181 cases, m w'hich a single chill was recorded, se\en died (tw'o from 
p} lephlebitis) a mortality of 3 7 per cent In other wwds, the mortality of 
cases with a single ante-operatne chill was no higher than that for all cases 
without chill It is more than hkeh that the death rate would ha\e been 
greater had this radical procedure of incision or excision of the thrombosed 
leins of the ileo-ctecal angle lieen performed routine!} If there is definite 
CMdence of suppuration m the mesenteric radicles, or the ileo-cohc ^em is felt 
as a thrombosed cord, some procedure >s ccrtainl} justified to pre\ent the 
spread of \enous infection 

In cle%en cases m which chills were multiple before operation, fne died, 
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four of these from pylephlebitis Pylephlebitis ii, patients with d* 
IS almost a foregone conclusion, and ceitamly m those cases a liratioii n, 
resection of the ileo-cohc vein, if thrombosed, as advocated by Braun, should 
be done always as a routine piocedure, preferably before the actual appeiidi 
cectomy A detailed study of the tieatment of pylephlebitis of appendicular 
oiigin has been considered more fully m a recent communication"'' 

The occurience of post-opeiative chills, especially when none ha\e been 
noted before, is extremely rare In this series of 2841 cases, it happened 
only thiee times Two of these developed fatal suppurative phlebitis of the 
portal vein and m one there was no explanation foi the single dull winch 
occui red 

CONCLUSIONS 


1 A histoiy of chills should be mquiied from all patients suffering from 
acute appendicitis 

2 The piesence of a chill m the fiist foity-eight hours is no index of the 
severity of the disease nor the extent of its pathology 

3 A primary chill on the third day or later, seems associated with abscess 
formation or the onset of a general peritonitis 

4 When a chill is present, especially in gangrenous appendicitis, the 
possibility of pylephlebitis should constantly be borne in mmd and the 
appendicular mesenteiy should be caiefully investigated for evidence of sup- 
purative phlebitis 

5 When chills are multiple a routine ligation or leseclion of the ileo-eohc 
vein should be done, piefeiably befoie the actual appendicectomy 

6 Post-opei ative chills are invariably due to suppurative pylephlebitis 

The author wishes to express his thanks to Dr E Beer, Dr A A Berg, 

Dr C Elsberg, Dr H Lilienthal, and Di A V Moschcowitz for permission 
to study the cases of acute appendicitis which have occurred on their respec 


tive services 
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TEAUmTIC APPENDICITIS 
By Eichabd J Behan, MD 

OF Pittsburgh, Pa 

Moorehcad, 111 his book on “ Traumatic Surgery,” states “ It seems 
highly impiobable that any soit of violence could produce a lesion of such 
deep-seated, movable and well-protected tiny piece of intestine as is the 
appendix, and yet do no damage to surrounding intestine neaiei the source of 
violence and far more vulnerable ” 

In view of this statement let us first considei the anatomic fact, that 
the appendix is not always as fieely mo\able as Doctoi Moorehead would 
have us believe Very fiequently it is changed by past diseases so that 
eithei the walls are scleiosed by a piior inflammation or an inflammatoiy 
process had spread into the meso-appendix, so that it became thick and 
unyielding As a consequence of this thickening the free border of the meso- 
appendix is shortened and the appendix is curved on itself or is slightly 
angulated, so that in the latter instance, when the intra-lumenary piessure in 
the appendix is inci eased, the mucosa is stretched and a tear may occur with 
extia'vasation of some of the intestinal contents (faces with associated 
bacteria) into the submucous layer and there is pioduced either a progiessive 
and active or a slumbering inflammation 

The intra-lumenaiy appendicular pressure may be increased by any foice 
which deci eases the intra-abdominal space This force, however, must be 
suddenly excited, for instance, a squeeze of the abdomen not severe enough 
to bung about a lupture of a viscus or a sudden blow upon the abdomen (the 
blow not necessarily being over the aiea of the appendix) The force must 
be of sufficient violence to pioduce a rupture of the mucosa with lesultmg 
infiltration and inflammation If the blow is over the appendix and the 
abdominal muscles aie caught m a state of relaxation, even a bruising of the 
appendix might possibly occur However, what most likely takes place is 
that b} the blow, the abdominal muscles are thiown into a state of violent 
coiiti action and jiress forcibly upon tbe intestinal viscera 

If the colon and ctecum aie filled with fecal matter or with gas, the lumen 
of the appendix is forced open and some of the contents of the csecum are 
pushed in If there is a constriction of the lumen of the appendix, the mucosa 
IS toil! and if m addition an enteiohth is piesent, the rebound of the fecal mass 
fiom the increased mtra-lumenai y pressure may close the opening entirely 
An accumulation of fluid occuis m the lumen The increase of the mtra- 
lumenai} pressure causes piessure on the \ems, so that congestion and oedema 
of the walls of the appendix follow The follicles and cijpts are opened 
Theie ina} be minute tiaumatisms (Zi\alenburg, p 443) 

If tbe obstructed lumen of the appendix is now forced open, the inflam- 
mation recedes Should the obstruction be continued, the inflammation 
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becomes more .-md more violent and distention, gangrene and perfo«„ „[ 
the appendix testi ts If the Inmen contains no concretions 
constiicted, then when the appendix is suddenly distended by gas forced niio 
Its lumen f.om the caecum the appendiceal valve is stretched and the aiwndn 
IS suddenly straightened out and i iiptui e of the mucosa is produced , as a nile 
eit ler at the base or near to the Up On exainmation of such an appendic n 
IS frequently found that the mucosa hes more oi less free in the lumen, tlie 
pus has apparently dissected it free from the musculans If the process n 
veiy advanced the mucosa may be entirely destroyed and the appends 
becomes totally gangrenous 


However, if the progress has advanced gradually, the inflannnatory area 
srrrrovrnding the appendix may be walled off and a localized abscess results 
If, however, the course of the dtsease rs rapid and no pen-appendiciilar 
adhesions have taken place, there is a sudden and stormy appendicitis 
Traumatic appendicitis may also be the lesult of injriiy to the appendix 
mucosa by ioieign bodies, such as pms, seeds, giapes or enteroliths Iiqurj 
to the mucosa of itself is not dangerous as long as there is no obstruction of the 
lumen, which of itself is a potent cause of appendicitis, and it is the most 
impoitant cause of the disease Obstiuction by kinks, twists, block the circu- 
lation and may produce gangrene 

If a sudden contraction, eithei of the musculature of the ciecum, or of 
the abdominal wall such as a protective contraction against a blow, or if the 
abdomen is squeezed, intestinal contents may be pressed into the appendix and 
the lumen will be dilated If an enterolith oi foieign body is present in the 
appendiceal lumen, it may be forced into the narrow communicating opening 
between the appendix and the c^cuin and thus close the opening with some- 
what the same action as a ball valve and so obstruction results 

Traumatic appendicitis is more apt to occur m those patients wlio hare 
a thin abdominal wall m which there is either a lack of fatty tissues or a 
deficiency of muscular tone (weakness of the muscles oi defective deie op 

ment) If, as Warbasse says, a blow on the abdomen can cause injur> to t ic 

bowel, Avhy can it not cause an mjuiy to the appendix^ 

Traumatic appendicitis may be of special significance m a me ^ 
way If such a pathological entity is generally accepted, there lU 
great increase m the number of suits following upon and in uce t 
accident If appendicitis is claimed to be the result of an ^ 

should be good con oborative evidence that theie has been ^ 
continuous tram of symptoms from the date of the accident to t le un 
acute appendiceal attack These symptoms should be associate an^^ 
panied by mtra-abdommal pain from the time of the tiauma o 
onset of the acute appendiceal attack This pain is not necessan i 

of the abdomen where the tiauma was received cfr-ueliteiie'! 

If an appendix which is kinked by adhesions is sii en x 
there is probably some reflex change which normall} is m erp 
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but which IS shunted out of consciousness by the more immediate and greater 
local pain caused by the trauma 

In tiaumatic appendicitis vomiting is very frequent It may occur shortly 
after the trauma and is a sign of mtra-abdominal shock If it persists, it is an 
indication of acute pentoneal irritation, such as may result from the i uptime 
of a viscus However, I have never seen a case m which the vomiting came 
on and persisted without an intermission between the primary vomiting due 
to reflex intra-abdommal trauma and the secondary vomiting due to pentoneal 
inflammatoiy change The pulse may go up lapidly for a short time, then it 
returns to, or almost to, normal, and may remain low until the inflammation 
has progressed to the point where the appendix ruptures During all this 
time there is vague uneasy feeling in the abdomen and on sudden or severe 
exertion the patient may have pain During this time also the patient com- 
plains of pain on palpation and the pam is localized to the appendiceal area 
Theie may also be mapped out m some cases a dulness ovei the side of the 
appendix and the rectus is rigid over this area After peritonitis has begun 
there is, of course, a marked rigidity and gieat tenderness Tympany may 
not be excessive, though latei when paralysis of the bowel occiiis, it is most 
marked The symptoms are now those of acute appendicitis 

If the appendix ruptures theie is a sudden change The pulse becomes 
veiy rapid and the teinperatuie ivhich has been normal or slightly above 
noiinal becomes veiy high and the patient presents a very sick appeal ance, 
for he has a peiitonitis which is rapidly becoming generalized Another 
symptom gioup immediately intrudes, namely, the symptom gioiip of ileus 
Vomiting becomes peisistent and the patient lapidly passes into a state of 
extreme toxaemia 

Ticatmcnt — Appendicitis, wherever and whenever it occuis, if the sur- 
roundings aie suitable, should always be operated, using the regulation 
technic If iiipture and peiitonitis is present, drainage with a provision foi 
enterostomy should be made Care must be taken that interference of too 
sevei e a charactei is not undertaken 

In one of my cases, theie is no doubt of the relationship between trauma 
and the lesultmg appendicitis with resulting peritonitis In a second case 
the sequence is not as definite 

The history of the first patient is as follows 

H R, American, shipping clerk, tw cnt\ -eight jears old, on entering the liospital 
complained of pain in the abdomen diffuse in character, nausea weakness and general 
malaise The onset was sudden On September 9. 1917, Sunday morning after break- 
fast, the patient was seized suddenU with sc\cre cramps in the lower abdomen The 
pam gradualK increased in seieritv He sajs he did not \omit hut felt weak That 
same eiening the patient went out to look for a doctor, found one, who gave him 
electric treatments That night the patient was Aery restless, unable to sleep, fussed 
the whole night Mondai morning, September 10, 1917, the family plnsician was called 
Medications were gneu No relief all da^ Monda} , the patient felt miserable Tuesday 
moniing the patient became worse The same plusician was called in 111 the afternoon 
III consultation with another doctor and the parents were adiised to rush their son to the 
hospital Tuesdaj night patient entered the hospital 
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The patient dates his illness to three weeks ago, when he fell over a tomato patdi, 
landing on a sewer crock, inflicting a biuise on the left side of the abdomen From 
this time he had severe pains in the abdomen which were more or less constant Alter 
the first severe onset the tendency was for the pain to be localized in the right side. 
During this entire time the right lower iliac fossa was very tender to the touch 
The past, personal and family history is negative 

Examination by Doctor Behan on evening of entrance to the hospital -Patient is 
apathetic Tongue slightly coated and moist Chest, right side, dulncss lower lobe, 
vocal resonance increased, breath sound diminished Left side negative Heart negatne, 
abdomen distended, very sensitive to touch Respiration movement of the abdomen is 
absent On palpation resistance is increased probably more on the right than on the 
left side The patient is tender over the entire abdomen The slightest touch caines 
severe pain, deep pressure is not so painful The patient localizes his greatest tender 
„css to the aMonte,, below the umb.hcos When told to l.cahee it ' 

mdicated the right iliac fossa Dulncss is present in the right iliac fossa 
1 , oflrked, but IS present on both sides The small waves are most numeroo, on fc 
ft sidelthe large wmves also On the right side the small waves are »Wel> » - 

lett siac rue mi P.,kpioo Blood examination showed white 

S t;r ::CrruJr Sd^ptcem . ivmphocgtes, id pe, sent Bleed 

'^XglrGlraliacd suppurating »' 

0 pc I ai toil— 10 45 I’M, September n, Spmal rectus* incision 

amp and local amesthesia novocaine a consiLrablc qmntitj oi 

The peritoneum was thickened On opening P connected and about 400 cc of 
dark, foul liquid exuded The drainage ,vere dark in color and 

the fluid was collected in the aspirating as peritoneal wall and 

considerably distended The caecum was separate the adhesions, hut 

around it were fibrin deposits An attemp a\ the pclus 

because of their resistance was not persisted ^,ght lower line 

A cigarette dram through a counter ,ncision down to the appends 

region Gauze drains were inserted through t P opening was 

arL The wound was closed On the left side m the too ^he same 

made under local anaesthesia into the abdomen cigarette dram was msertci 

character of fluid was found on opening the a om hy suction 

Tthe direction of the pelvis About and twenty-five minu J 

Wound was partially closed Operating t left the table m ^ 

"Seigrtri.:: »' - - 

bicarbonate 2 per cent and glucose 5 per cen ^^,^5 dressed 

dress^JsTvere sSurated PatLt complams dS^ho" 

At I 30 A M the stomach tube was used^ ^^^^/^/dered and the condition wasjehe^^ 
abdomen was distended recta stless all night, slept abou ,^^>5 

September 17, 1917 -Patient has resU^s^ dean 

half hours off and on ^ips ^very dry and scaley and fissured ^ elcm 

position Tongue is still d^^^^^dram reinserted f^ 

Two iodoform gauze grains 0 »^ somewhat distended discharge 

and very little discharge dressed this morning Abdonua 

Sepfemher . 8 , .oge.lmr w,.h aj «,vc pla*^, 

present Drains inserted ^P brighter, color better 

greatly distended Enema ordered, eyes 

improved ^gg 
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October 3, 1917— Wound looked good Right side almost healed Left side entirely 
healed Abdomen flat Patient discharged 

One year later Patient still in good health, although he complains at times of 
pulling and dragging in the abdomen 

Reports of Cases fwm Litci fi/mc— Borchardt-Moritz (Die Behandlung der Appen- 
dicitis mit aus dem Grenzegebieten der Medizm und Chirurgie, Bd xi, p 305) found 
three cases of traumatisms in 150 cases of appendicitis 

SCHOTTJIULLER reports two cases of children receiving severe blows on the abdomen 
with immediate signs of peritoneal injiir}^ which later proved to be due to appendicitis 

Schottmuller explains the course of the appendicular inflammatory process as 
follows 

1 Fecal concretion is present in the lumen 

2 Through pressure at the point where the stone lodges a necrosis and ulceration 
of the inner wall of the appendix lesults This is not dangerous and produces no 
symptoms However, if now there is a sudden trauma, the thin-mtact outer wall is 
torn or will be destroyed The infectious contents are now forced out into the free 
peritoneal cavity and peritonitis results The sudden rupture and the overwhelming of 
the peritoneal cavity by the infection explains why in these cases we have no adhesions 

Block, m the Denvet Medical Times, states that out of 129 cases of appendicitis, 
traumatism was quite positive in three cases The first case fell , symptoms with severe 
abdominal pain , developed six hours after falling from a bicycle The second case was 
kicked by a pony, over and just to right of umbilicus Pam severe in abdomen, most 
marked over gastric region Third case, lifting hea\y furniture, four hours later 
severe pain m right side of abdomen 

Small reasons that trauma is instrumental in causing the increase in appendicitis 
over former years He says that 75 per cent to 80 per cent m young adults, of appendi- 
citis, is caused from trauma Seventy-fire per cent are under thirty 3'ears of age He 
cites the case of a boy nine years old who had pain come on while he was pushing a 
hcary cart, the tongue of the cart was pressing against his abdomen On operation, 
five dajs later, pus was found in the abdomen The appendix had sloughed away 

SouTiiAM, in the Lancet, reports four cases of traumatic appendicitis He believes 
that sevcic strain may cause sudden and forcible contraction of the abdominal muscles 
and so separate or break down adhesions between the appendix and the abdominal 
w'all and cause an extravasation of blood, either into or around the appendix 

In one case, in a boy nine years of age, there w^as no history of any previous pain 
He had been struck on the abdomen There w^as pain m tlie right iliac area The next 
da> he w’as confined to bed He vomited constaiitlj'', on the fourth day temperature 
was 100, pulse 120 Operation, appendix inflamed, almost perforated in one spot Con- 
tained a concretion Numerous recent adhesions around the appendix Pus w'as diffused 
throughout the peritoneal cavity 

In cases of traumatic appendicitis it is usuallj claimed that the pain generally comes 
on iminediatclj after the trauma and is frequently though not absolutely loeahzed to the 
right side In three out of the four cases of Sonthun it w'as not at first loeahzed, but 
gradually became so 


Ladlski reports one case of a boy, eleieii and oie-half years, who had some slight 
cramps in tlie abdomen prior to a fall on the abdonun wJnJe sliding down a banister. 
Immcdiatclr after the fall he liad pam in abdomen, nausea and vomiting On operaciox 
the abdomen was found filled with blood and a rent ot about one and one-haif met 
was present at the end of the nieso-appciidix In this there were seieral 
\cs^cls The patient rcco\ered ' 




\V \KB\ssL, Acta York Medical Jouinal, vol m. No S, pp 411-ji- 
a rule there is some pain present in the abdomen at the time ot 
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may entirely disappear and no unusual symptoms be present for one or two davs, then 
the pain recurs in the right side and a well-defined appendicitis becomes evident 

Deaver says that in a pre\iously healthy appendix, he has never seen appendicitis 
produced by a blow or traumatism 

Warbasse further states that traumatism may be due to the follownng 

1 Abrasion of mucosa by foreign matter 

2 Lowering of the vitality of the mucous membrane ceils by retained secretions 

3 Distention of follicles by retained bacteriological products 

4 Presence of an excess of ptomaines retained in the appendix against the pressure 
of the contents of a distended caecum If traumatism can cause injury to the bowel, 
why not, as Warbasse says, cannot it cause injury to the appendix? 

Savage, in Medical Recotd, reports a case, sixty-one days old, where the appendix 
and colon were down in a scrotal right inguinal hernia For one week efforts at reduc- 
tion by taxis were made Operated caput-coh in sac, appendix inflamed and perforated 
Death in two days 
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GANGRENE OF THE BLADDER'’ 

REPORT OF ADDITIONAL CASES 

By William James Carson, M D 

OF ]\IlLWAUKEE, AViS 

FROM TIIF DEPAR'ntFNT OF PATnOLOG\, 13M\ FUS1T\ OF M^U'iLVND 

Owing to the number of different names under which the lesion has been 
described as “membranous,” “pseudomembranous,” “cioupous,” “diphthe- 
ritic,” “exfoliation,” “plastic,” and “gangrenous cystitis,” which aie mis- 
leading, it IS impossible to state the exact number that have shown neciosis 
with putiefactive changes Wolferth and Miller found Q gangrenous and 
12 of neciosis m the 21 cases which they reported 

Wilhs,^ m 1650, was the first to describe necrosis of the unnaiy bladder, 
Tulpius,- in 1716, and Fontaine,"^ in 1815, without microscopical examination 
of the bladder Bauer,'* in 1853, reported a case which was studied micio- 
scopically by Luska ^ 

The first cases to be reported with accurate histological examinations weie 
by Level,® 1853, and Lee," 1863 Dolbeau,® in 1864, reported a case which 
occurred with calculi in the bladdei May.® in 1869, and Heubner,*® in 1883, 
produced necrosis of the bladder experimentally on labbits and dogs 

Gu}on** described fully two types First, the false and pseudomem- 
branous type, which may be called diphtheritic, where the membi ane is a fibro- 
purulent exudate, and, second, neciosis of the bladder 

Haultain,*® in 1890, repoited 2 cases and collected 54 cases from the 
liteiatme 

In 1910, O’Neill *" reported 2 cases and collected 50 additional cases from 
the literatuie not included in Haultain’s report, making 108 reported cases of 
neciosis 01 gangrene of the bladder 

Wolfeith and iMiller,*”’ in 1924, reviewed the liteiatuie and added 19 
cases of then own, making a total of 133 cases of necrosis and gangrene of 
the urinary bladder 

Pausson in 1894, reported 17 cases of extroveision of bladder through 
the urethia which he obserred to the end, 6 deaths were due to gangiene of 
the bladdei, and uiinar) infection (not included in reports 13, 14 and 19) 

Since 111} fiist communication on this subject*® Eliason®® has reported a 
case of spontaneous ruptuie of gangrenous urinary bladder occurring in a 
noinan. age ihirt} diagnosed as appendicitis The gangrenous aiea was 
excised and the patient recovered 

Costantini, Bernasconi and Duloucher®* reported 2 cases (i) A male, 
age fifti-fire leais, died uith gangrene of the bladder following an operation 
for prostatic abscess (2) Female, age forti-tuo rears, with a historr of 
three pregnancies, lues and retention of uiine four rears prerious to entering 

* Read before the Wisconsin Urological SocitU, Madison, October 29, 1926 
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hospital with hscmatuna, retention of urine and urethral discharge C\sto- 
scopical examination showed 1200 c c residual urine with gangrene of the 
bladdei Treated by Dakin solution, iirigations, recovered 

To the above 167 cases, I wish to add 6 cases which occurred on the 
autopsy seivice at the University of Maryland since July, 1924, making a 
total of 173 cases of gangrene of the urinary bladder 







Case 168— Colored, female, age tlnrty-five years, admitted to the Unnersitj Hospital, 
March 14, 1925, from the outside obstetrical set vice after having been in labor tventi, 

four hours with a clinical 
diagnosis of abruptic pla 
centa, a still-born child was 
delivered by version and 
, , . breach extraction The gen- 

X', isj eral condition of the patient 

if A was fairly good for the next 

few hours, but after this her 
condition grew steadily worse 
until she died March 17, 1925, 
with a clinical diagnosis of 
abruptic placenta, undeter 
mined hemorrhagic condition 
in stomach, bladder and lover 
intestines 

AiitopsvNo xiip—Bha 
—Muscular wall is thick- 
ened (6 to 8 mm ) with the 
mucosa of the trigon and base 
of a greenish-black color A 
putrid odor is present On 
the fundus a yellowish exu- 
date IS found m areas Ore 
teral orifices are scarce \ 
■visible 

Anaiowical Diagnosis 
Gangrenous endometritis v't' 
perforation of the lower ^ 
Jerior avail of the uterus mjo 

(kdenoclrcinom'a of prostate) the 'gangrenous 

rhage into peritoneal cavity, acute generalized pentomU^ nephritis, hjdro 

cystitis , acute phlegmonous gastritis acute entero ^ 

ureter, bilateral^, hydronephrosis, ^ ' admitted to University HesP>‘ , 

Case 169-Colored, female, age twenty-five tubo-ovanan absce s 

July 20, 1925. with a clinical diagnosis of U ‘""'n Tu 

lues Her condition gradually improved until performed by Dr J 

vaginal hysterectomy and bilateral salpmgo-oophorectomy omea- 

Jr A„ adherent n,ass tva. found to -d « 

turn, tubes and ovar.es, adhesions svere freed „„ rchew® ' ' 

The mass was also adherent to the fundu bladder, nine' 

adl.es.o„s, two small perforat.ons were made m the fnndns 

dosed by No I plain catgut . ^ jus there is an ope 

Mops, No rw -August a., >925 edges In tl»= "" 

measurmg i cm m d'ameter, w.ll. catgut sutures adherent 

sro 
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Fio 1 -Case i7i Autopsy No 1158 
following suprapubic prostatectomy, ureteral di 
(adenocarcinoma of prostate) 
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posterior margin of the fundus a second opening i cm in diameter is seen, r\ith catgut 
sutures adhering to its edges The muscular wall vanes from 5 to 9 mm m thickness 
Mucosa IS corered by a yellowish exudate in several areas Upon removing the 
exudate, the mucosa is of a reddish-green color, just above the trigon and surrounding 
the peiforations it is of a greemsh-black color Urethra shows the mucosa to be of a 
bright reddish color, with some exudate adherent to it 

Anatomical Diagnosis — Acute gangrenous peritonitis, pelvic portion, acute general- 
wed peritonitis, upper half , 
subhcpatic abscess , subdia- 
phragmatic abscess , gangrene 
of the bladder, caecum, and 
sigmoid, with perforation in 
bladder and sigmoid , acute 
diftuse nephritis, bilateral, 
pjclitis, bilateral, ureteritis, 
biiateial 

Case 170 — Colored, male, 
age sixty-threc years, ad- 
mitted to University Hospital, 

September 29, 1925, service 
of Dr W H Taulson, for 
acute retention , uraemia , mul- 
tiple calcified strictures of the 
urethra , chronic purulent cys- 
titis , inguinal hernia , left , 
terminal broncho-pneumonia 
Under local anaesthesia a 
suprapubic cystotomy was per- 
formed Patient died Septem- 
ber 30, 1925 

Autopsy No 1151 — Pros- 

tatic urethra is moderately . ^ 

dilated The veru is of a 
dark red color, with a puru- ’i| 
lent exudate exuding from the i - 

ejaculatorj ducts Alembran- 
ous urethra is markedly 
dilated, with a large calculus 
in this dilated membranous 
urethra 3 5 bj 25 cm At the 
proximal portion of the pen- , . xt 

, , t j r ^ ^ ca’ie 173 Autopsv No 1190 Gingrcnous cystitis 

(UllOUS urethra a band of scar extending down into prostitic caMty following suprapubic prostat- 
, , cctoiny (Adenoma of prostate ) 

tissue IS seen surrounding the 

urethra Anterior to this stricture the uicthra shows small areas of a dark red color, 
and an exudate can be pressed out of the glands of Littre 

Bladder — The muscular wall is markedh thickened, measuring from 8 to 12 mm in 
thickness, with a rubber catheter in the fundus of the bladder klucosa is of a dark 
grecmsh-black color throughout with a putrid odor present The trigon is reddish-green 
in color Urethral orifices gaping 

'Inatomical Diagnosis —Sincinvc of urethra junction of anterior and membranous, 
dilatation of membranous urethra, large calculus in membranous urethra, chronic pros- 
tatitis. gangicnous cystitis, localized, ureteritis, bilateral, pyelitis, bilateral, Inpcrtrophy 
01 the bladder, chronic cpididjniitis, left, with abscess formation Chrome diffuse 
nephritis wath acute diffuse nephritis 
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Case 171 —White, male, age sixty-two years, admitted tn ri 
July 21, 1925, service of Dr W H Toulson, rvith a diagnols 
prostate August 26, 1925, a suprapubic cvstotomy was nerforL 1 
t^iesia November 5, 1925, suprapubic prostateZy PaTe ™ ed m ^ 
November 7, 1925 ^ ur.'emic coma, 

Autopsy No nsS-Bladdc, -There is an opening m the fund,,, , , 

mth a rubber tube extending into the bladder On the lateral 111 there '"s ante" 
3 jy 4 cm which is of a dark blackish-green color with a putrid odor present Tneon 

lags In the prostatic urethra a portion of the prostate is adherent to the pro. 
tatic capsule ‘ 

Anatomical Adenocarcinoma of the prostate with metastasis to the 

lymph-nodes along the internal ihac arteries, abdominal aorta, renal arteries, and Iner, 
hyaro-ureter, bilateral, hydronephrosis, right, gangrenous cystitis, chronic diftu.e 
nephritis, acute diffuse nephritis 

Case I/2 Colored, male, age fifty-five years Admitted to the University Hospital, 
November 18, 1925 Service of Dr W H Toulson 

Clinical Diagnosis — Acute retention of urine, hypertrophy of the prostate 
Opel alive Note — November 18, 1925, suprapubic cystotomy under local anesthesia 
December 7, 1925, suprapubic prostatectomy The peritoneum was accidentally opened 
Prostate — each lobe measured 5 cm in diameter when removed Microscopical diag 
nosis — adenoma ot prostate 

Autopsy No 1165 — December 20, 1925 Bladdei — There is a recent operation 
wound in the fundus The muscular wall is markedly thickened, varying from 2 to 3 
cm in thickness The peritoneal surface is smooth and glistening The muscular vail 
shows the line markings to be indistinct 111 outline in the fundus The base and lover 
3 cm of lateral wall is of a greenish-black color, with a putrid odor present, in tins 
region no line markings are visible Mucosa — the base and lateral wallsareotagreeiiidi 
black color with yellowish necrotic material on its surface in areas Ureteral orifices 
scarcely visible, at the fundus the mucosa is of a dark red color Just abo\e the left 
ureteral orifice a diverticulum 2 cm in diameter is seen 

Anatomical Diagnosis — Recent operation wound — suprapubic, abscess of prostatic 
gland , acute gangrenous cystitis , ureteritis , bilateral , pyelonephritis with abscess or 
mation, bilateral, hydro-ureter, right, adhesions between coil of ileum and operation 

wound , adenoma of adrenal, right “ , 

Case 173 — Colored, male, age fifty-nine years, admitted to the University ’ 

February 9, 1926, service of Dr W H Toulson Clinical diagnosis 
the prostate, infection of upper urinary tract February 14, 1926, suprapunc 
March 15, 1926, suprapubic prostectomy Patient died March 31, 192 . 

Autopsy No I igo— Bladdei —Muscular wall is markedly thickened (.2 c 
areas it is soft The mucosa is scarcely visible, most of the bladder eing 
a thick layer of greenish-black necrotic material with yellowish necro ‘c 
areas This greenish-black material extends down into the pros a ic 

prostate being absent of prostate 

Anatomical Diagnosis — Recent operation wound suprapu , 1,, lateral 

gland, gangrenous cystitis, hydro-ureters, bilateral, hydronep irosis, 

nephrosis, bilateral , acute diffuse nephritis, etc pesiilt ot 

Etiology — Necrosis or gangrene of the bladdei occurs as a 
I Interference with the ciiculation, internal or externa the 

tion, general or local, with or without mechanical injury 3 

central nervous system 4 Chemical iriitants frenuenth 

/nadeuce —Gangrene of the uiinary bladder occurs mo , j-jje 

females — 116 females, 57 males (including the six cases 0 

m 
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age varies from thiee years to seventy-five years, with the majority of cases 
occurring in the third and fourth decades 

Mo)taliiy—ln the 173 cases 102 died, 67 recovered, and the outcome is 

not stated in 4 

Discussion —In leviewing the 173 cases of gangrene of the urinary 
bladder, it is seen that 40 cases were associated with retropregnant uteri, 
23 Declined aftei laboi — 15 of which had retention of mine, ii were due to 
external pressure m females with retention in 6 of the 1 1 cases , cystitis was 
the antecedent m 14—7 males, 7 females, 7 of the 14 cases of cystitis were 
complicated by letention, stricture of the male urethra 9 cases, with calculi 
in the urethra m 3 of the 9 cases, retention 8, prostatic obstruction 6 with 
1 ctention m each case , calculi in bladder 6, retention 6 , irritants 6 — 2 males, 
4 females, retention 1 , geneial infections 15 — 4 males, ii females, letention 
7, lesions of the central nervous system 12, males 8, females 4, retention 7, 
trauma 5, males 3, females 2, retention 3, extroversion of bladder thiough 
the urethia 6, females, miscellaneous 20, males ii, females 7, retention 10 

Retention of urine was present in 76 of the 173 cases (48 5 per cent ) 

Obstruction to the ciiculation will explain the cases of simple necrosis, 
but to have putrefaction changes it is necessary to have a pathogenic bacteria 
piesent, and from the vaiiety of conditions that have been associated with 
gangiene of the bladdei it is quite evident that infection, piimaiy or second- 
ary, was present 

In the sixty-seven cases that lecoxeied the diagnosis was made by cysto- 
scopical examination, suprapubic cystotomy 01 examination of the exudate 
passed pei urethram 

CONCLUSIONS 

1 One bundled and sixtj-seien cases of necrosis and gangiene of the 
utinaiv bladder aie collected fiom the hteiatiire 

2 Six cases of gangrene of the bladder aie rejiorted 

The wider is indebted to Pi of Hugh R Spencer foi the many piivileges 
which he leceivcd dining his seven jeais as a membei of the pathology staff 
at the Unneisitv of Maryland 
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LIPOjMA of the testicle 

WITH A CONSIDERATION OF FAT ATTACHED TO THE INGUINAL 
AND SCROTAL PERITONEUM 

By Clyde A Boeder, MD 
OF Omaha, Neb 

Galen described fatty masses witbm the scrotum as attached to the 
spermatic cord and testicle, calling them steatoceles Ambroise Pare also 
described scrotal lipomata, feeling that they preceded inguinal hernia through 
the internal inguinal ring and that they were the etiological factor in the 
descent of the bowel. The works of de Garengeot, Morgagni, Pare, Scarpa, 
Monod and Terrillon, Gage and Fish and the new book on hernia by Watson 
tieat this subject of scrotal and inguinal fat most interestingly Throughout 
the liteiatuie, fatty masses within the inguinal canal and scrotum have been 
termed fatty hernias and fatty tumors of the testicle respectively Fatty 
inguinal hernias are, in reality, li 3 'perplastic masses of subperitoneal fat 
attached to the vaginal process of the cord In the few reports I could find 
of tumors of the testicle, it was not difficult to decide that in most instances 
they were examples of hjperplasia of the fat surrounding the lower portion 
of the spermatic coid, which had projected downwaid into the scrotum The 
case I am reporting can stand as a lipoma originating from the testicle, pro- 
viding the mesothelial coat of the testicle, the tunica vaginalis viscerum is 
consideied a part of this organ The true capsule of the testicle, tunica 
albuginea, perhaps originating from the transversahs fascia, is also an 
acquired stiucture, and in ordei to satisfy the most critical, a true lipoma of 
the testicle should ause fiom unthin the tunica albuginea Fat within this 
tunic has been found normally only m the mediastinum testis Since the 
lipoma I am repotting arose fiom the visceral layer of the tunica vaginalis, 
peihaps I should, to be moie exact, leport this as an example of “Hjper- 
plasia of the Subperitoneal Fat beneath the Mesothelial Coat (tunica vaginalis 
Msceium) of the Testicle” 


EMERVOLOGY 

Fat within the inguinal canal is frequently seen during herniotomies, and 
when occuiiing as a mass, is generalh called a fatty hernia Fat wnthm the 
inguinal canal and scrotum should not be looked upon as abnormal and a 
stud} of the embnolog} of the sciotum and inguinal canal, together with 
their contents, signifies that fat is a normal content 

The sciotuin is formed b} a constiiction of the lower walls of the abdo- 
men This coii'itricted jxHlion of the lower abdominal wall naturallv contains 
peritoneum which lines the sciotum from the time of its origin, and later 
when the testicle descends, wraps itself aiound this organ forming both 
of it<5 tunics, ir, ^aglnalls Mscerum and \aginali5 parieium Therefore, the 
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mesothelial tunics of the testicle and cord, which are nothing more than 
constricted peiitoneum, precede the testicle and cord into the scrotum In 
exploring undescended testes the so-called sac is always found extending 
lower than the testicle, proving its priority m 'iiiu 

One characteristic of subperitoneal areolar tissue is the {a\oring 
depositions of fat, which is so beautifully shown by the work of Gage 

^ , If the intra-abdominal suhperito 
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ating upon inguinal her 
mas where so frequeiith 

we find fat deposited along 
the cord and connected, 
through the internal in 
gumal ring, with the 

intra-abdoniinal subperi 
tonealfat Therefore so 

called fatty tumors of the 
testicle, unless proien to 
arise from the medial 
tesns. pertaf' 
better he looked upo 
hypeiplasia of the 
peritoneal fat origniat'n» 
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and Jobeit first thought that the> each had found a lipoma of the testicle, 
but upon careful dissection the} found in each instance that the tumors had 
descended from the lower portion of the spermatic cord E\en Park’s 
famous ease can be looked upon as moie likely originating from the lower 


spermatic cord than 
from the testicle 
Theodoi Kochei reports 
two cases as lipomata of 
the testicle, but upon 
caieful study of his 
articles, I feel that both 
weie undoubtedly hpo- 
mata originating fiom 
the lowei poition of the 
sjiei malic cord J A 
On and J Morgan each 
lepoil fatty tumois of 
the testicle , the} de- 
sc idled them as d i s- 
e h a 1 g 1 n g fungoid 
masses In in\ estima- 
tion tlieii icpoits are 
indefinite 1 he case of 
11 I Dc Roo\, I think, 
IS a true fatty tumoi of 
the testicle as well as the 
ease lepoited be II A 
W A H Grote It is 
intcicstmg to note that 
Kaiewski lepoits a case 
of h]Jo-saicoma onginat- 
ing fioin the tunica 
\aginalis testes 

e \SL Ki roHTs 

I — \ctuor's C\st — 
P i t I c n t tlesln t\ pc, .iqc 
lort\-t\\o pist Instore nega- 
te l \ left ingniinl hernn 
Ind bten present lor Iwe'iite 
Sears am! n Incirocele of the 



LIPOMA BETWEEN TUNICA VAGINALIS PAOPRIA TESTIS 
AND TUNICA ALBUGINEA 


1 ir s — 1 att\ tumor of the tcstick uhich Inee arista from 

suI)pcnto''c a fat dt posited licncath tlic tunica a i; laalis sisccrum 


tiiniea \amnaiis testis ahoui tS cm m elunneter lor eight \ears Botli henna ami Indro- 
cele were gracltnlit incre.isnig in si/e .me! cansuig more distress \i operation, I found .tn 
imhrtct incuind henn.i with an icqinied sac extending down to the testicle Surrounding 
tile cord and !>eiieatli the s-ic was a continuous ami compietc laser m lat extending from 
tile tesiicie up to ami tiimugii the internal mgunal ring Alter the sac of the Indrocele 
Ind been ent iwat is nnicli as possible a small noaulc iK-neatii the testicular la\er of die 
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mesothelial tunics of the testicle and cord, which are nothing more tinn 
constricted peritoneum, precede the testicle and cord into the scrotum hi 
exploring undescended testes the so-called sac is always found e\teiKim.T 
lower than the testicle, proving its priority m <;itu ^ 

One chaiacteristic of subperitoneal areolar tissue is the fa\onng of 
depositions of fat, which is so beautifully shown by the work of Gage and 
Fish {Amojcaii Journal Anal , 1924) If the intia-abdominal subpeiitoncal 

tissue favors fat deposits, 
It IS natural to assume 
that the inguinal and 
scrotal subperitoneal tis- 
sue would also We see 
this demonstrated in oper- 
ating upon inguinal her- 
nias where so frequenth 
we find fat deposited along 
the coi d and connected, 
through the internal in- 
guinal ring, w 1 1 h the 
intra-abdonnnal siihjieri- 
toneal fat Therefore, so- 
called fatty tumors ot the 
testicle, unless prmen to 
arise fiom the mediasti- 
num testis, peilia])s had 
better be looked upon as 
hypeiplasia of the suh- 
peritoneal fat originating 
from the aieokir tissue 
beneath the tunita \agi- 
nalis viscerum, or “ the 
testicular peritoneum ” 
Hts-iotical — After a thorough search of the literature in preparation of 
an article read before the IMinnesota State Medical Association in June, 1926, 
entitled “ The Relation of Subperitoneal Fat to Abdominal Hernia,” and 
which took in all reports I could find of fatt\ growths in the scrotum from 
the time of Hippocrates, I could find onh eight reports of Lipomas of the 
7 'esticle, which bore scrutin\ A few other articles, of similar title, uhen 
carefully anahzed were easih' determined to be tumors originating from the 
lower portion of the spermatic cord Monod and 1 ernUon (Tmitc Di^ 
Maladic<; du Tcsticulc cl dc Scs Ainu ir^. Pans, 1889, p 699) 
complete work up to 18S9 on diseases of the testicle and annexed structure- 
state that the onh true case the) w'ere able to find was that rc[)ortcd In 
Roswell Park After reporting his case Park cites the ca-es 01 Dc Gui‘-c 
and Jobert as tumors of the test’clc I tound, howccer, that both Dc juist 
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Fir I — Embryological formation of the scrotum showing the 
naturat tendency of deposition of subpentoneal fat around the testicle 
and spermatic cord 
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and Jobert first thought that they each had found a lipoma of the testicle, 
but upon caieful dissection the} found in each instance that the tumors had 
descended from the lower portion of the spermatic coid Even Park’s 
famous case can be looked upon as more likely originating from the lower 
s])ei matic cord than 
f 1 o m the testicle 
Theodor Kocher reports 
two cases as hpomata of 
the testicle, but upon 
caicful study of his 
articles, I feel that both 
wei e undoubtedly lipo- 
mata oiigmating from 
the lower poition of the 
spei matic coid J A 
OrrandJ Morgan each 
leport fatty tumois of 
the testicle , they de- 
scribed them as d i s- 
c h a 1 g 1 n g fungoid 
masses In m3 estima- 
tion then icpoits are 
indefinite The case of 
11 1 De Roo} I think, 

IS a tiue fait} tumoi of 
the testicle as well as the 
case lepoited by H A 
W A H Grote It is 
inteicsting to note that 
Kaiewski lepoits a case 
of Iipo-saicoma oiiginat- 
ing fioin the tunica 
laginabs testes 
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SMALL AMOUNT OF FAT 
IN MEDIASTINUM 


(ASL Uri’OKTS 

I— AuTHoiis Case — 

Patient flcsln t\ pe, age 
fort\-t\\o, past histon nega- 
Ine \ left inguinal hernia 
had hcen present for twentj 
\Lars and a h\drocc!c of the 
tniiica? lagniahs tcitis about 8 cm in diameter for eight \ears Both henna and hjdro- 
ccle were gradiialh increasing in size and causing more distress At operation, I found an 
indirccl niginnal henna with an acquired sac extending down to the testicle Surrounding 
tliL cord and beneath the sac wais a continuous and complete lajcr 01 fat extending from 
the testicle up to and throuuh the internal inguinal ring Alter the sac of the Indrocdc 
had been cut a\\a\ as much as possible a small nodule beneath (he testicular la\c*r of tlie 


LIPOMA BETWEEN TUNICA VAGINALIS PBOPRIA TESTIS 
AND TUNICA ALBUGINEA 

Fir 2 — tunior of the testicle which mT> ha\e arisen from 
subpcntoncal fat deposited beneath the tunica ^ annahs \asccrum 
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tunica vaginalis was noted An incision sIlo^^ed it to be a fatty nodule veil cncnpMihtcd 
and more intimately attached to the tunica vaginalis than to the tunica albuginea It was 
so easily determined to be fat that a microscopic section w-as not made (Fig 2 ) 

II— De Rooy, H J—I„stgiii twnca; vaqtnahs teshs dcgcnciationc, ahonmqm orga 
710 ) mn vitis, m cadavcre sons 104 amw)H7n obso-vatis Thesis, Lugduno-Bataaa, 1823 
During an autopsy on a man 104 years old, a tumor ivas found in Ins right scrotum, 
which was about the size of the head of a new-born infant The viscera, excepting a 
slight lobulation of the liver, were m their normal condition The prostate was enlarged 
and dense m structure and the seminal vesicles were collapsed The most conspicuous 
feature was “the singular degeneration of the tunica vaginalis of the right testicle’’ 
The tumor was elastic in some portions and almost bonehard in others, with intenenmg 
fluctuating parts, its size was four thumb lengths by three and one-half thumb lengths 
The exact location of the testes was not possible The vasa spermatica, the las deferens 
and the epididymis seemed healthy 

The tumor tissue looked crystallized and cold water did not dissolve it Cold alcohol 
likewise did not change the crystals, but hot alcohol did The tumor was made up of 
adipose substances which by Fourcroy has been called ‘ Adipocerae (adipocirc) ’ ” 

III — Grote, H a W a H — Inaug Thesis, Gottingen, 1908 

Patient, age thirty, an epileptic Eight years previously had noticed a pca-size tumor 
apparently attached to the left testicle The past two years the tumor had grown to the 
size of a hen’s egg During the past six months, another tumor had developed close by 
At operation, a fatty tumor, the size of a hen’s egg, was found with a few attached 
nodes of fat the size of a bean It was attached to the testicle for about a pencil’s 
breadth The epididymis and the testicle were found to be normal Grossly the tumor 
was composed entirely of fat and covered by the tunica vaginalis on the sides and back 
Microscopically it contained numerous fibro-myomatous nodules which were very cellular 
and of the fibro-sarcomatous type 

IV — Park, Roswell. Annals of Surgery, 1886 

Patient, age forty, presented a tumor of the scrotum the size of a foetal head 
After removal it weighed three pounds Park states that he could not determine the 
exact origin of the tumor, i c , from the testicle or low'er portion of the spermatic cord 
He stated that the condition was rare and could find only two other reports of lipomafa 
of the testicle, those of De Guise and Jobert 

V — De Guise Ann Soc de Qnr Pans Ire sene, Tp, 529, Juin, 1859 

This case, reported by both Park and De Guise as a fatty tumor of the testicle, 
was found to be, after a careful dissection by De Guise, a fatty tumor origiintmg from 


the lower portion of the syiermatic cord 

VI— Jobert, L Mem Sox Biol Pans ire sene, 2, 78, 1850 Gazette Med de 
Pans, 1850 

This case, also reported by Park, w'as found, after careful dissection by Jobert, to e 
a fatty tumor originating from the lower portion of the spermatic cord 

VII— Kocher, Th. Krank, dcs Mannlichen Gcschlechtsorgane Deut Chir, 1887, 

p ^ ^3 

From Kocher’s own description, he admits that he was unable to determine whether 
or not the tumors came from the lower cord or testicle 

VIII— Orr J a. Dublin Medical Press, 1847, \ol xui, p 56 

Reports a case of lipoma of the testicle Speaks of the tumor as a granti ir 0 

fungus mass Description indefinite „ , or 1 n sifi 

TX— Morgan J Dublin Medical Press and Circular, 1867, \ol iv, P SI 
EcporlTci ol fn,., t.m.r o. Descr.bcs as , (angas d.scl.arg.ag 

mass Case doubtful 
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TORSION OF AN INTR A- ABDOMINAL TESIIS 
By John K Ormond, MD 

or DtTnoiT, Mien 

FROM THE DUISIOV OF UHOLOGF OI THf HINUI lORD IIOSUT\L 


A MAN, aged forty-two years, married, and father of two children, i\as idniittcd 
to the Henry Ford Hospital as an emergency on October 7, 1923, complaining of pam 
in the right side of the abdomen of two days’ duration The pain had come on suddinK 
during coitus, had been intermittent in character, and had not been extrenich severe 
It had not radiated nor had it been accompanied by nausea, vomiting or iirinarv svnip 
toms There was no history of prev'ious attacks 

There was nothing of great interest in the past history except that the right testicle 
had never been in the scrotum Two years prev'ious he had a left inguinal hernia rep ured 
Except for the abdomen and external gcintaha, the genercal phvsiCcal cxamiiiatioii 
rev'ealed no striking abnormalities The patient was a well-developed man, in no greit 
pain , there was cloudiness of the left maxillary sinus, and chronic tonsillitis , the heart 
and lungs seemed normal, and the blood-pressure was 126/84 

There was some tenderness and muscular resistance on the right side of the ahdo 
men, with its maximum at McBurnev’s point and a little below No mass was palpihle 
The right testicle was absent from the scrotum, and could not be felt in the nigtiiinl 
canal, the left testicle was apparently normal The inguinal ghnds were not enlarged 
there was no urethral discharge, tlie prostate was normal m size, shape and consistenev, 
and the expressed fluid showed about 25 per cent pus cells No hemorrhoids noted 
On admission the temperature was 984°, pulse 86 Leucocyte count 8200 with a 
polymorphonuclear percentage of 72 A few red blood-cells were found on the first 
urine examination but later examination showed no pus, blood albumin or sugar 
The blood Wassermann test w'as negative 

X-rays were taken of the urinary tract and no shadow suggestive of ureteral 
calculus was seen Cvstoscopy was done and failed to show anv obstruction in the 
right ureter, the function of both kidneys was excellent and the pyclogram of the 
right kidney' presented no unusual features 

The patient was observ'cd for scv'cral davs, his temperature rising to 99 8° on the 
second day of his admission and never rising above normal after tint period, his puKe 
W'as nev'er rapid and his leucocyde count nev'cr increased He was never in extreme 
discomfort and had periods of complete comfort, but as his symptoms did not clear up 
an exploratory operation through a right rectus incision finallv was done The prt 
operative diagnosis lay between subacute appendicitis and some lesion of in iiitra- 
abdominal testis 

At operation there was found a mass consisting of a black swollen testicle, with one 
complete twist of its mesenterv, and adherent to this mass was the tip of the appendix 
which showed signs of verv mild chronic appendicitis The appendix ind testicle were 
removed and recovery from operation was uneventful 

The case here reported is of special interest as onlv fne other cases of 
torsion of an intra-abdominal testis could be toiind in the literature 1 liei 
are of sufficient interest to be given in abstract 


1 Gersteb, in 1897 presented a patient before the New York Surgical Socittv Ik 

vas twentv-one vears old with third degree of Iivpospad.as ^^7'Wu.Tw 

riosum, and undescended testicles The dav previous to admissimi he had a P 

n the right iliac fossa, swelling developed and there was vomiting and fever 
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Examination showed a tender globular mass the size of a child’s head in the right 
iliac fossa At operation this mass proved to be the right testicle which was the seat of 
a malignant tumor and had become twisted on its pedicle 

2 Stiles, in 1905, reported a case in a man thirty-nine years old There had been 
sudden onset of severe aPaommal pain with vomiting He recovered from this m three 
days There were four subsequent attacks, in the fourth of which he was seen by 
Stiles, who made a diagnosis of torsion of the right intra-abdommal testis and operated 
At operation the testicle was found to be the seat of a sarcoma and had undergone torsion 

3 LeConte, in 1907, reported the case of a young Italian, twenty-eight years old, 
who had been in good health until ten days before admission to the hospital Then he 
had pam m the abdomen, anorexia, nausea and fever Three days before admission the 
pain became severe, confining him to bed 

Examination showed general abdominal tenderness, especially in the right iliac 
fossa, where there was a sense of ‘tumor and where there was marked rigidity The 
right testicle was undescended , temperature 100 4°, pulse 96, respiration 22 Appendicitis 
seemed to have been suspected and operation was done At operation an ovoid tumor 
the size of an orange was removed The pathological diagnosis was sarcoma and 
torsion of the testicle 

4 Howard, m 1907, reported the case of a fifteen-year-old boy on whom he had 
operated two years before for bilateral undescended testicles At that time he had 
replaced the right testicle 111 the abdomen and had brought the left down into the 
scrotum Two years later he came complaining of pam under the operative scar on the 
right, with vomiting, and malaise of two days’ duration Examination showed tenderness 
under the scar but no tumor Neither testicle was in the scrotum At operation the 
testicle was removed and showed torsion 

Howard mentioned two cases of malignant tumor of the retained testis in which 
the appearance of the tumor was preceded by attacks of acute pain, which he thought 
were due to torsion 

5 CuPLER, m 1915, reported a case of torsion of an mtra-abdommal testis which 
simulated acute appendicitis The patient was a healths man who had had no previous 
abdominal symptoms The pam came on suddenly, was severe, and was followed by 
vomiting, rapid pulse, tenderness, rigidity m the lower right abdominal quadrant, elevation 
of temperature and a leucocyte count of 18 000 A diagnosis of either acute appendicitis 
or of torsion of an intra-abdominal testis was made Operation showed a gangrenous 
testis with two complete twists to the cord 

OCCURRCNCE AND ETIOIOGY OF TORSION OF THE CORD 

The first report of a case of torsion was by Delasitiave in 1840 Opera- 
tion was done foi a supposedly strangulated hernia, and torsion of an 
inguinal testicle found Theie followed at intervals isolated reports of cases 
until in 1901 Scudder leviewed the liteiature of the condition Since then 
other cases have been added and leviews of the literatuie have appeared, by 
Rigby and Howard in 1907, Corner in 1907, Clute in 1919, O’Connor in 1919, 
Thorek in 1925 and Meltzer in 1926 In all about one bundled and fifty 
cases are on record 

It occuis most often in youth, at the age of puberty or m the fiist few 
years following, though there are several reports of instances at the age of a 
few da^s and a few at sixty or past It has been observed at birth 

It occurs oftener on the right than on the left — 56J/2 per cent m one senes 
and 59 per cent in another Incomplete descent with a developmental 
abnormality of the attachment of the cord to the testis seems to be the chief 
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predisposing cause In one senes 69 per cent and in another 52 per cent 
were undescended testes It is piobable that the failure to descend is onh 
an indication of arrest of development A fully descended testicle is usualh 
a fully developed testicle, but under certain circumstances, an inconiplctclj 
developed testicle may be completely descended, and vice veisa Since mcr 
half the recorded cases of torsion occuned in undescended testicles, it is easi to 
conceive that in the rest of them there was some developmental abnormalit} 

The etiological factois given are i An abnormally loose scrotum 2 A 
voluminous tunica vaginalis 3 An unusually long gubernaculuin 4 An 
abnormal attachment of the cord to the testis 

From consideration of the anatomy and of the recorded cases the last 
two seem to be the most probable etiological factors Ordinarily the reflection 
of the parietal layer of the tunica over the ep]did3TOis forms a mesenten'’ 
running from the globus minor up to about the middle of the globus major 
In most of the recorded cases of torsion this has been much shortened and 
includes only the globus major, and the twist has occurred in this very much 
shortened mesentery 

A consideration of the mode of descent of the testicle and the occasional 
findings at operation on hernias of the infantile type will show how this 
abnormality can occur In operating on hernias of the infantile type, the 
epididymis is occasionally found more or less unravelled and attached to the 
testicle at the globus major only It can easily be seen how a shortened 
mesentery, as described above, could occur as the testicle pushes the perito- 
neum in front of it in the descent In such a case we would expect a 
long gubernaculuin 

Discussion — Including the case reported here, therefore, sik cases of 
torsion of an intra-abdominal testicle have been found 111 the literature In 
three, the testis was the seat of a malignant tumor and m one of the others 
it had been previously replaced in the abdomen by operation In two, Cuplers 
and the one here reported, there was no complicating circumstance except the 
failure to descend In only one, Stiles, was there a definite diagnosis made 


before operation 

It is interesting to note that in all the cases of torsion of an intra- 
abdominal testis reported, the right testicle has been the one affected This 
IS not true of torsion generally, though the right is affected oftencr than the 
left, just as maldescent, which seems to be the chief etiological fnetor in the 
production of torsion, is commoner on the right than the left 

In one senes of 77 cases of maldescent, in 39 cases the right alone was 
affected, in 23 cases the left alone, and in 15 cases the condition nas bilateral 
So it is evident that maldescent in general is commoner on the right side, aw 
the statistics of torsion of the testis correspond pretty veil to these figures 
occurring oftener on the right than on the left, but not oftencr tlian cou ( 
be accounted for b} the more frequent occurrence of the on 

right But when we consider the statistics of abdominal retention nw 
a different story appears Abdominal retention seems to be near > as con 
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on the left as on the right, and yet no case of torsion of a left mtra- 
abdominal testis has been repoited I am not prepared to offer an explana- 
tion of this, but It seems reasonable to suppose that the presence of the 
c£ecum with its intermittent loading and pull on the peritoneum must have 
something to do with this 
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Spontaneous ventral hernias are rare compared witli tlie incidente of 
the mgumal, femoral and umbihcal varieties The epigastric hpe, in whicii 
the protrusion is through the hnea alba is more common than lateral hernias 
outside the border of the rectus muscle The gieat majorit) of tlicse lateral 
hernias are found below the level of the umbilicus 

In spite of their relative rantv, ventral hernias have been recognized suite 
the middle ages and have acquired a good-sized bibliograpln 

Guy de Chauliac distinguished between ventral and umbilical lieniiab 
Astley Cooper (^'Abdominal Hernia,” tSoy, and 2ncl Edition, Philadelpliia, 
Lea and Blanchard, 1844) gives as one reason for the occurrence of a hernia, 
the existence in the muscles and tendons of the abdominal wall of ajiertiires 
for the passage of vessels and neives, which, though naturally only large 
enough foi that purpose, often become so relaxed as to allow the Mscera 
themselves to protrude 

Discussing the situations in which abdominal hernias are found Cooper 
states, “Similar protrusions take place thiough the tendinous coverings of 
the anterior part of the abdomen The hnea alba and semilunaris are per- 
forated to tiansrait vessels passing to the common integuments, when these 
holes are either originally of an unusual size, or are enlarged iluiing a 
relaxed state of the body, hennas will occasionally be formed in tliem, winch 
are called ventral ” In addition to these apertures Coojier mentions as other 
causes for ventral heinia, defective de\elopment of the hnea allia m children, 
wounds of the abdominal wall m the healing of wdiich the muscles fail to 
unite, and a laceration of some of the fibres of the abdominal muscles unflcr 


violent exertions or blows, ivluch allows the peritoneum to pass between 
them Of this last t)pe he says, “I never however, have ascertained tins 
by dissection, but am disposed to behe\e it, from the sudden apjxiarante ol 
the disease after a sensation of laceration ” 

The greater frequencj with which lateral ventral hernias are formed 
below the leiel ot the umbilicus lead Moliere (Bill/ cl mem Soc Chir 1887, 
vol CXI, p 278) to suggest that the fold of Douglas determines the level ol 
the protrusion Ivlacreadv f“A Treatise on Ruptures,’ London, B 

258) insists that m spontaneous ventral hernia t' protrusion is t inni^ i 
aponeurotic lines or spaces rather than through .->uscu}ar tissue 
The subject is more prominent in foreign than in Ainencan ' 

Colev (Annals or Slkgerv, 1909, vol 1 . p 246) reports ‘"J 

(J A M H,vol 1mi , p 1251 and the " Umbilicus and B- — 

* Read before the Southern Surgical Association, December 15. wA 
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55) reports and illustrates a case in which the sac contained a multilocular 
ovaiian cyst Holloway (Annals of Surgery, 1922, vol Ixxv, p 677) 
reviews the literature and gives a table of cases, as well as leports one of his 
own Koljubakin fw khmsche CJm w gtc , ig 2 ^, vo\ cxxxvi, p 739 ) 

gives conclusions based on 30 dissections of the abdominal wall made to study 
the branches of the inferior epigastric arteiy as well as their relation to the 
aponeurosis of the transversalis and the sheath of the rectus In addition 
he reports eight cases of lateral hernia and gives a historical study of the 
subject with an extensive bibliogiaphy 

The dissection showed arterial perforation of the hnea Spigelii in about 
half the cases Sixty per cent of these perfoiations were unilateral, and 
most of them occurred at or neai the point where a line drawn from the 
anterior supeiior spine of the ileum to the umbilicus would cross the outer 
bordei of the rectus muscle The size of the openings m the aponeurosis 
varies fiom 4 to 18 mm , in sixteen of the twenty measurements recorded 
the opening was between 3 and 7 mm 

Koljubakin describes the linea Spigelii as the boundary between the 
muscular and tendinous portions of the transveisahs muscle, extending as a 
semilunar line from the level of the ninth 01 tenth rib to a point 2 cm lateral 
to the spine of the pubis The convexity of the curve is outward and 1 caches 
a point 5 cm medial to the anteiior <;uperior spine of the ileum, on a line 
drawn from this bony piommence to the umbilicus At the level of the tenth 
rib the semilunar line turns inward and fades out under the rectus muscle 
Holloway calls attention to the fact that theie is no sharp line of demar- 
cation at the junction of muscle and aponeurosis The relative width of such 
junctions varies m different individuals Therefore, the line of Spigelius is 
not fixed geometi ically, but usually is lepresented by the outline described 
above It would be better theiefoie to speak of the aiea between the outer 
bolder of the rectus muscle and the boundaiy described by Koljubakin as the 
semilunar space rathei than the line of Spigelius 

A deposit of propentoneal fat is found between the serous membrane and 
the deep aponeuiotic layer of the abdominal wall A portion of this fat may 
penetrate one of the openings m the aponeurosis and pass through with the 
vessel The collection of fat graduallv increases in extent and finally forms 
a subpei itoneal lipoma, one surface of which is firmly attached to the peri- 
toneum while the lemainder is through and outside the perforated apo- 
neurosis Graduall}' the movements of the oblique abdominal muscles make 
ti action on the lipoma and this in turn draws a process of peritoneum after 
It through the aponeurosis to make a tiue hernial sac 

The hernia is an interstitial one lying between the tiansversahs and the 
oblique muscles The pressure of large and long-standing irreducible hernias 
may thin the bundles of the overlying internal oblique to a degree of practical 
destiuction, or the lipoma may spread the muscle bundles apart, but the firm 
aponeurosis of the external oblique is not peiforated The neck of the sac 
may be a long narrow tube passing obliquely through the opening in the 
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aponeurosis to connect the rmg of protrusion with a vagrant fiindas and 

propentoneal lipoma which forms a swelling at a considerable distance from 
the opening 

When the opening m the aponeurosis and the hpomata are related in size 
the entire mass may be reducible Sometimes the true hernial contents can 
be reduced, but the lipoma remains outside the transversalis aponeurosis 
Often the entire hernia is ii reducible and because of the narrow opening m 
the firm aponeuiosis is prone to strangulation 

Atrophy and relaxation of the musculature of the abdominal wall from 
any cause as well as developmental anomalies of these structures are factors 
m the etiology of these hernias in addition to those associated with penetration 
by the vessels Great increase m the fatty layers of the abdominal wall is an 


important factor, and often the hernia is noticed after such an adiposity 
undergoes atrophy 

In the earlier literature Spigelian hernias were reported as occurring more 
often in women than in men and repeated pregnancies were considered the 
responsible factoi Thirty-foui cases collected by Koljubakm from reports 
during 1923 1924 were eventy divided between the sexes The condition 

IS one of middle life or later age Most of the patients are beyond forty, 
many of them between sixty and seventy years of age at the time of onset 
of symptoms 

If the size of the henna and its neck allows protrusion of a visible and 
palpable mass when the abdominal tension is increased and subsequent reduc- 
tion of the swelling by manipulation, the diagnosis of a hernia is certain and 
the identification of the variety rests on the localization of the neck within 
the limits of the Spigelian area 

Small hernias and those in which the lipoma cannot be reduced offer diffi- 
culties in diagnosis The lipoma and the small hernia may be impalpable in 
the thick abdominal wall Localized pain and a persistent tender point may 
mark the seat of the hernia When pressure at the tender point produces 
a gastro-intestinal reflex such as belching, nausea or cramps, the presence 
of a hernia should be suspected 

The symptoms of subacute and chronic appendicitis, cholecystitis, pelvic 
disease and renal colic may be confused with those of a crygtic hernia 

The absence of inflammatory phenomena as fever, leucocytosis, pam on 
distant pressure, and of muscle spasm and rigidity with the different clinica 
history of the diseases usually allows us to separate appendicitis and chole- 
cystitis from these hernias Cholecystography will aid in the recognition 0 
the diseased gall-bladder Similarly the urological and X-ray examma 10ns 
will identify the kidney lesions and gynzecological examination the pe ' 


When the irreducible lipoma is the most prominent sign of the her , 
mosis from other varieties of tumor of the abdominal wallis n G ^ 
^ to make The lipoma and hernia under pressure of the oblique m 
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with certain reflex disturbances of digestion, may suggest a malignant tumor 
of the bowel 

In spite of all our methods of examination and study certain of these 
hernias cannot be recognized In such cases the persistent localized pain and 
tenderness, especially if these symptoms are intensified by exertion or the 
erect posture, justify an exploiation of the region on the probability of find- 
ing a Spigelian hernia When found, such a hernia requires for its cure, 
removal of the sac after closure of its neck, and repair of the opening m 
the aponeurosis and muscles by proper suture 

Following IS the report of a hernia of the linea semilunaris Spigehi which came 
under my care at the Mercy Hospital m April, 1926 The hernia is one of the rarer 
variety situated above the umbilical line 

No 47,804 The patient was a white man, age fifty Eight months before admission 
after playing a game of golf, he noticed a little puff on the left side of the abdomen which 
he thought became larger when his stomach was distended with gas He was apprehensive 
concerning the possibility of a malignant tumor of the bowel He was well nourished 
but not fat, and had not lost weight On the left side of the abdomen, about an inch 
above the level of the umbilicus and two inches outside the border of the rectus muscle, 
there was a smooth, firm, immovable tumor, which was distinctly recognized as being 
situated under the external oblique muscle The mass was not tender and manipulation 
•did not cause pain Except for this tumor the physical examination was negative 
Laboratory examinations of the blood, urine and stools were negative as was an X-ray 
study of the gastro-mtestinal tract A diagnosis was made of fibroma of the abdominal 
wall situated under the external oblique muscle 

Operation, April 30, 1926 McGlannan 

Under ethylene anaesthesia an incision was made over the tumor The external 
oblique was split m the direction of its fibres The globular tumor, a fibro-lipoma about 
one and one-fourth inches in diameter, was found between the two oblique muscles 
Connected with the deep surface of the tumor there was a tubular process of peritoneum 
about one-fourth of an inch in diameter, which went down between the muscular fibres 
of the internal oblique These fibres were separated and retracted to expose the neck 
of the tube passing through an opening in the transver sails aponeurosis just at its junction 
with the fleshy bundles Several small blood-vessels ran around the sac at this opening 
which was about one-half of an inch in diameter 

An adherent epiploica and a loop of large intestine could be seen through the trans- 
lucent sac moving with each respiratory action The sac was opened, the adherent bowel 
freed and dropped back The neck of the sac was then closed with catgut and the 
remainder excised and removed with the lipoma Each of the three muscle layers was 
sutured separately with catgut and the skin closed with equisatine The patient recovered 
without any complications and has been relieved of his symptoms 

Greater consideration of the histoiy of onset of the tumor might have 
led us to a correct diagnosis of lateral hernia, but the absence of any of the 
ordinary signs of hernia and the freedom fiom local pain and tenderness, 
with the presence of a firm immovable tumor did not suggest such a possi- 
bility to us 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held Novetubc} i, 1^26 
The Vice President, Dr Asilhy P C Ashiit^rsi, m the Chair 

FOREIGN BODY IN THE BI ADDER 

Dr Jaaics H Baldwin reported the history of a man, aged twenty-two, 
who was admitted to the Methodist Hospital, March 22, 1925, with the 
history that foi a year he had sufFeied with a severe bladder irritation, with 

increasing frequency of 
uimation and m a 1 k e d 
dysuria No history as 
to etiology could be ob- 
tained from the patient, 
although he was of 
course definitely aware of 
the cause An X-ray 
taken showed a vesical 
calculus containing a for- 
eign body (Fig I a ) 
This was removed 
thiough a suprapubic in- 
cision The patient made 
a prompt and uninter- 
rupted recovery The 
foreign body was found to be a paper clip enciusted with uiinary salts 
(Fig ib) 
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Fig 


la -—Skiagraph of paper clip encrusted with urinarj salts 
b Encrusted paper clip removed from bladder 


OBLITERATIVE ENDOANEURISMORRPIAPHY FOR 
POPLITEAL ANEURISM 

Dr J Stewart Rodman presented a man, aged fifty-six, who was 
admitted to the Presbyterian Hospital, May 6, 1923, complaining of swelling 
m left popliteal space 

About two years ago, patient first noticed swelling in left popliteal space 
about the size ot a walnut, which has gradually increased in size It was 
never painful until about a month ago, when walking home from work he 
was seized with cramp-hke pains in leg He went to bed for three dai s , but 
had had no pain for two weeks prior to admission 

Examination revealed a pulsating mass in the course of the popliteal 
artery The blood VVassermann was negative 

May 10, 1926 — ^An incision about four inches long was made in the leit 
popliteal space and the popliteal aiteiy exposed A small aneurism was found 
The vessel was clamped above and below and the aneurism opened A well- 
formed clot was removed and both ends of the aneuiism obliterated le 
wound was closed in the usual manner Convalescence was complicated )} a 
slight wound infection and a bronchopneumonia 
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Six weeks after the operation, the wound was clean, but the leg slightly 
swollen This disappeared by the time of his dischaige from the hospital, 
July 25, 1926, ten weeks after operation 

When seen three weeks ago, theie was no further trouble with the leg 
and no inteimittent claudication The foot on the operated side was as warm 
as Its fellow The posteiior-tibial pulse cannot be felt on the operated side 

PERSISTENT SKIN ULCERATION IN AXILLA 

Doctor Rodman piesented a second patient, a man, aged thirty-three, 
who was admitted to the Womens College Hospital, July 23, 1924, complain- 
ing of a painful mass in left axilla 

Five months prior to admission he had an infected index fingei of the left 
hand, which healed slowly Five weeks prior to admission, he first noticed 
a small mass in left axilla, which gradually increased in size Two weeks 
prior to admission the mass had been lanced m the dispensary He stated 
that he had had blood poisoning in 1911, scarlet fever m 1915, electric burns 
of arms, hands and face in 1922, and occasional attacks of lenal colic on 
the right side 

Examination levealed palpable lymph-nodes in the neck and inguinal 
region There was an erythematous, iriegular flush over the neck and upper 
part of sternum, but none on the chest or abdomen Scars of old burns were 
present over both hands and arms, and the left arm was painful on motion 
in the left axilla there was a non-fluctuating swelling, which was incised and 
a small amount of pus was evacuated and the wound packed with 
Dichloramme-T Examination of blood revealed a polymoiphonuclear leuco- 
cytosis with slight secondary anosmia The blood Wassermann was negative 
Discharged to out-patient department on August 4, 1924, and made daily 
visits, until December 27, 1924 The lesion refused to heal completely As 
It healed in one direction it spread in another, having resisted all treatment 
He was readmitted on February 17, 1925 X-ray examination of the chest 
failed to show evidence of bone involvement around lesion in left axilla 
At this time the edges of ulcer were curetted and packed with iodoform 
gauze The pathologist reported that the sections showed probable tubercu- 
lous granulation tissue No evidence of pulmonary tuberculosis could be 
found The affected area grew gradually larger, extending to the arm 
September 30, 1925, he was readmitted, the area cleansed, and wet dress- 
ings applied, and on October 2, 1925, the edges were again curetted and the 
entire area skin-grafted A second pathological examination of curettings 
resulted in a diagnosis of tubeiculosis of the skin 

When he was discharged November 19, 1925, most of the grafts were 
lost, but a few remained healthy He was then referred to the dermatolo- 
gical clinic Mercury and iodides were administered empirically but without 
effect At the present time, the condition of the patient is substantially 
unchanged 

Dr J Victor Klauder remarked as to the pathology of this case that 
the pathologists did not agree to the diagnosis of tuberculosis The consensus 
of opinion was that it was not a true picture of tuberculosis of the skin 
Epithelioma can be ruled out clinically as well as histologically Chancroid 
may also be ruled out It fits best into that type of ulceration described by 
Sutton, of Kansas City, as tiopical ulcer Etiologically, it is variety of spiro- 
chetal infection, other investigators have found the spirochete m this form 
of ulceration 
19 
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1 he study of these cases should always include a dark field examination 
and a histologic examination toi spirochsetes Theie is also described a 
rapid ulcerative process 


The treatment of these cases is difficult Neoarsphenaniine should be 
used, It does seive a useful purpose, piobably because some of them are 
infectious cases In addition it is well to use general antiseptic and dietetic 
treatment Anothei featuie which was eliminated in diagnosis was granu' 
loina inguinale The question of a dermatitis self-pioduced was bi ought up, 
but there seemed to be no motive for such, and the man seemed to be 
emotionally noimal 

Doctor Rodman stated that in connection with Doctor Klauder’s remarks 
concerning the fact that this case best fitted into that type described as tropical 
ulcer. It might be mentioned that the patient had just infoimed him that he 
spent fifteen yeais in the tropics — Panama and Colombia 


RECURRENT H^EMATEMESIS DUE TO SPLENIC AN/FMIA, 
APPENDICITIS AND CHOLELITHIASIS 

Dr Damon B PrcincR leported the case of a woman, aged thirt), 
white, Ameiican, who was admitted to the Presbyterian Hospital, July i, 
1926, with a typical attack of appendicitis which had begun the previous day 
Fourteen months pieviously she had been lef erred to the repoiter for an 
opinion on account of recurring severe gastric hemorrhages She was then 
twenty-nine years old The family history was negative Except for mild 
scarlet fevei and mumps her only indispositions had been occasional attacks 
of nausea and vomiting called bilious attacks At times she thought she 
became yellow, but no definite history of jaundice was obtainable Her 
digestion was good and she was consideied the healthiest one of a large 
family Theie was no histoiy of malaria or suspicion of syphilis, later 
verified by a negative Wasseimann At the age of nineteen, without pre- 
monitory symptoms or known cause, she suddenly became nauseated and 
vomited a huge quantity of bright red blood and clots This was repeated 
five times during several days and she became weak and anaemic Recovery, 
however, was then lapid and she felt well, having no symptoms, digestive 
or otherwise Since then at irregular inteivals of several years she has had 
similar attacks of profuse hccmatemesis coming on without warning and 
persisting until she was almost exsanguinated, followed by rapid and synipto- 
matically complete recovery She never had had puipura but just before her 
first hemorihage she says that she had a tooth pulled and bled profusely 

She was a well-nourished, healthy looking woman of clear conip!e\ion, 
not anaemic at this time and the abdominal examination was entirely negatne 
She was not again visited until she came into the hospital in this attack, 
fourteen months later, having been entnely well in the meantime 

At operation, which was performed immediately, he explored the upper 
abdomen before disturbing the region of the appendix The gall-bladder was 
thickened and smaller than normal The stomach and duodenum presen e 
no abnormality to palpation The spleen was markedly enlarged and exten 
down to, but not below, the costal margin It was not deemed adiisaWe 
carry out any upper abdominal procedure at this time on accoun 
condition of the appendix which was gangrenous throughout 
beneath the ciecum and ascending colon It was evident that chronic 
S long antedated the acute attack The appendix was removed, a dram 
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placed 111 the bed of the appendix, emeiging through a stab-wound in the loin, 
and the anteiior wound closed The next day she vomited eight ounces of 
blood and theieafter continued to pass tarry stools for several days, becom- 
ing very aiiEemic and weak Aside from hemorrhage, the abdominal condition 
was entiiely satisfactory The abdominal wound was healing by first inten- 
tion and the diainage in the loin was model ate and of the usual fetid 
chaiactei seen in bacillus cob infections 

July 8 the blood count was as follows Hb 30 pei cent , red blood-cells 

1.590.000, white blood-cells 15,850 July 12 she leceived a pint of blood by 
the citrate method and suffered a slight reaction a few hours later Her 
convalescence after this was uneventful She recoveied rapidly August 6 
the blood showed Hb 45 per cent , red blood-cells 2,580,000, white blood-cells 
4000 She was dischaiged August 8 

It Avas intended to har^e her return to the hospital later for cholecystec- 
tomy and splenectomy, with a view to obviating, if possible, fuithei hsema- 
temesis She was troubled slightly with indigestion, but continued to improve 
until September 3, 1926, when she was awakened at 3 a m by a desire to go 
to stool She went to the bathroom, passed a tarry stool, and vomited a 
large amount of blood In the next two da3^s she had six severe hemorrhages 
The following day she was brought to the hospital and was given 5 c c of 
thromboplastin, intiamusculaily September 5, she was given 500 cc of 
blood by the citrate method No reaction followed but the day following she 
Ammited about the same amount of blood that she had received Two davs 
later another small hemorrhage occurred following which theie was no 
fuithei liEematemesis At this time the blood count showed Hb 20 per cent , 
red blood-cells 1.270,000, white blood-cells 4400 She was again transfused 
without reaction Following the cessation of hemorihages, her recovery was 
rapid Octobei 15 the blood showed Hb 55 per cent, red bloocl-cells 

2.850.000, white blood-cells 5300 , coagulation time five minutes , bleeding 
time two and a half minutes The following day, almost eleven years from 
the date of her first hemoirhage, the leporter removed the spleen and the 
gall-bladder Another transfusion was given befoie she left the table The 
spleen had inci eased in size, its lower border being thiee finger-breadths below 
the costal margin There weie no adhesions The vasa brevia were large and 
thin-walled The attempt to deliver the spleen in order to attack the pedicle 
from behind, ruptured some laige vessels m the heno-phrenic ligament and 
the attempt was abandoned, the bleeding being conti oiled by a gauze pack 
The pedicle was then divided anteiiorly in sections and tied and the organ 
remoA^ed without much loss of blood It Avas notewoithy that all vessels, 
including those in the abdominal wall, showed an increased tendency to bleed 
The torn vessels posteriorly were secured with a snaking suture The gall- 
bladder was thickened and adheient to the duodenum and very atrophic It 
Avas lemoved and the cystic duct tied Both duct and gall-bladder contained 
pultaceous piecipitated bile salts The cystic duct Avas tied and an attempt 
made by suture to control oozing fiom the cystic fossa The liver was so soft 
hoAvever, that this had to be abandoned Oozing was conti oiled by piessure 
Avith a gauze pack for a f cav minutes The opei ation was performed through 
a left rectus incision and a stab diain placed through the light rectus muscle 
into the cystic fossa The In^er Avas dark, congested, and as prernously stated, 
unusually soft lathei than cirrhotic The stomach and duodenum shoAA^ed no 
visible or palpable abnormality other than the \’’aricosity of the vasa hrerna 
aboA'e mentioned The incision Avas closed Avithout other diainage Conr^a- 
lescence Avas uneA^entful 
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1 he blood count, Octobei 30, showed Hb 6 ^ per cent red blood cpIIc 

D.fferenttal, M'morphoi“ 
cent, small lymphocytes ii per cent, large lymphocytes 2 per cent lar^e 
mononuclears ii per cent, eosmoplnles 14 per cent, basophiles 4 per cent 

Po]kiloc}tosis and anisocytosis , no normoblasts’ 
Keticulated cells 4 per cent , blood platelets 450,000 per c c 

Docro/i Pi cirrcR reinaiked that the explanation of profuse gastric hemor- 
ihage, and therefore the appropriate procedure to be used in treatment, are 
often difficult The patholog}' of certain 13'pes is sufficiently clear, such as the 
erosion of a vessel m the bed of an indurated ulcer, benign or malignant, or 
the ruptiiie of an oesophageal varix Benign tumors such as myoma or polyp, 
while uncommon, may bleed profuse!}' On the other hand, the source of the 
bleeding and reason therefore are not alwajs apparent The descriptions of 
so-called mucous erosions are not convincing as an explanation of massive 
gastric hemorrhage and to most of us this conception seems scarcely more 
than a refuge when the actual source remains unknown as may vvell happen 
in the difficulties and dangers of complete examination under clinical con- 
ditions The “ exulceratio simplex ” of Dieulafoy seems better attested and 
there is no reasonable doubt that on occasions an acute gastric ulcer may 
open a vessel of sufficient size to provide alarming hemorrhage The roles of 
toxic states, infective or otherwise, of jaundice and blood dyscrasias, of 
coexistent disease of the appendix or gall-bladder m gastric hemorrhage are 
far from clear It is certain, however, that certain splenic enlargements 
aie pi one to be associated with gastric hemorrhage and in several fatal cases 
large varicose veins m the fundus of the stomach have been found post 
mortem, erosion into one of which veins has been the source of the hemor- 
rhage It IS not necessary that the liver be cirrhotic in all cases of varicose 
veins of the stomach In the case of splenic enlargement it seems probable 
that the greatly increased blood supply to the spleen results m a similar 
increase in that of the fundus of the stomach through the left gastro-epiplwc 
which m time causes enlargement of the drainage veins of this area Presum- 
ably the hemorrhages of splenic anicmia are due to the ease with which 
superficial erosions of the gastric mucosa may open a vessel of considerable 
size Hence 4t is that such hemorrhages are apt to recur even after the spleen 
has been removed since the change in the venous channels must he permanent 
to a considerable extent That these cases are less often fatal than massne 
bleeding from callous ulcer may be due not only to the fact that in ulcer t le 
vessel lies in fibrous tissue and is unable to retract or contract, but a so 
because the bleeding vessel m ulcer is often an artery while m splenic ati.emia 
it is a large venous channel containing blood under low pressure 
tomy is the treatment of choice and m many cases has resulted m cess® 1 > 
of hemorrhages In late cases, however, bleeding often 
the stage of active hemorrhage operation is inadvisable an 
arfyX of acute losa of blood unless then genera, heal, .s ep = j - 
m the later stages of the d.sease Support, ve measures, rv.th translu 
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if dangei becomes acute, will usually bring the patient into condition for an 
interval splenectomy 

Dr John B Deaver remarked that he sees a number of these cases, 
only recently he opeiated upon a similar case where the only symptom was 
hsematemesis In his experience the hemoi rhages frequently recur even after 
ten or more years of supposed cuie A number of such cases have resulted 
fatally He sees more liver changes, personally, than are reported m the 
literature and a small percentage with extensive ascites , this, however, does 
not prevent recovery after splenectomy The condition, m his experience is 
not at all uncommon 

Dr John Eiman demonstrated lantern slides made from colored photo- 
graphs, of the specimens removed at the operation upon Doctor Pfeiffer’s 
patient The photographs were made by the new German piocess, which is 
somewhat similar to the lunear but which gives a much finei diffeientiation 
The piocess is comparatively simple, and anyone iamiliar witli ordinary 
photographic work can, with a little experience, prepare' these color plates 
It is impossible to reprint them on papei except by a three-color piocess, 
which IS very expensive The advantages of having a permanent and accurate 
record of this type are very gieat 

GAS GANGRENE IN CIVIL SURGERY 

Drs James H Baldwin and William R Gilmour read a paper with 
the above title, for which see page i6i 

Dr John Eiman recalled two cases of gas gangiene which had occurred 
at the Presbyterian Hospital and had possibly been reported by Doctor 
Jopson 

One was a colored boy whose biceps was cut The serum saved his life 

The second case was a case of luptured appendix with localized perito- 
nitis Hypodermoclysis of salt solution was given and 24 hours later the 
patient developed gas gangrene at the site of puncture The possibility of 
infection having been carried under the skin by the hypodeimic needle was 
consideied, but this could be eliminated The literature disclosed the fact that 
German writers had reported similar cases They have been able to prove 
definitely that these individuals had in their systems and possibly in their 
blood streams some of the gas bacilli and the needle produced trauma sufficient 
to start trouble 

Dr Thomas Shallow said that he had seen a case of this kind the year 
before last at the Blockley Hospital The patient had a h3^podermic syringe 
used at 9 p M and was dead at four the next morning from gas gangrene 
The patient was under treatment for cardio-renal disease 

He recalled another case in the Philadelphia Hospital which would seem 
to be gas gangiene, from all the symptoms The patient had a head injury, 
due to a blow from a foreign body Gas gangrene developed In neither 
of these cases was there any crushing injury, such as is usually described as 
preceding gas gangrene 
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Dr Damon B PrcirrcR remarked that he saw a case of gas gangrene 
several years ago following a hypodermic injection The injection was given 
in the morning and in the middle of the day the gas gangrene infection was 
present By four o’clock the patient was dead He is particularly interested 
111 the remarks made by Doctor Eiman It was felt that some one in the 
hospital might have had something to do with the introduction of the infec- 
tion They never thought of the patient’s having had the infection and the 
hypodermic injection merely being responsible for its localization 

SURGICAL PATHOLOGY OF THE GALL-BLADDER 

Dr V G Burden read a paper with the above title, for which see 
page 239 

Dr John B Deaver said that biliary ciiihosis, the result of gall-bladder 
disease, should be mentioned He recalled the case of a prominent Philadel- 
phian who was operated upon for this condition Pie is now seventy years 
of age, and is better than he was ten years ago, before he had any trouble 
This is the result of prolonged common duct drainage 
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TRANSACTIONS 

OF THE 

NEW YORK SURGICAL SOCIETY 

Stated Meeting Held November lo, ig26 
The President, Dr Walton Martin, in the Chair 

LATE RESULTS FOLLOWING PARTIAL GASTRECTOMY FOR 
CARCINOMA OF THE STOMACH 

Dr Richard Lewisoiin presented two patients upon whom he had 
opeiated for caicinoma of the stomach at Mount Sinai Hospital ten and 
seven years ago The fiist patient, now sixty-five yeais old, was admitted to 
the suigical service ten yeais ago He had complained about epigastric dis- 
tiess for two months and had lost thirty-five pounds The hsemoglobin was 
41 per cent X-ray examination demonstrated a laige pyloric carcinoma 
The test-meal showed free HCl absent, blood present, Boas-Appler bacilli 
present On exploration a large pyloric caicinoma was found which was 
adheient to the pancieas, but did not invade this organ A partial gastrectomy 
with Murphy button gastro-entei ostomy was performed Pathological repoit 
showed colloid adenocarcinoma 

The patient developed an empyema three weeks after the operation The 
empyema was drained through an intercostal incision under local anaesthesia 
After this secondary operation the recoveiy was uneventful The patient 
returned to his oiiginal occupation (conductor) and he is still active m this 
profession at present He has gained sixty pounds since his operation, ten 
years ago, and is in perfect health 

The second patient, now seventy years old, complained of epigastric dis- 
tiess for four months befoie his admission in 1919 The operation levealed 
a veiy large mduiated mass, occupying about thi ee-quai ters of the stomach 
in Its Whole ciicumference A subtotal gastiectomy with Muiphy button 
gastro-entei ostomy was pei formed Microscopical examination showed car- 
cinoma solidum 

The patient has been in perfect health since this veiy extensive resection 
seven yeais ago 

Doctor Lewisohn stated that he was well aware of the fact that recur- 
rences usually followed opeiations for carcinoma of the stomach after a 
comparatively shoit inteival Foi this leason many suigeons hesitate to advise 
operation, especially in the piesence of laige tumors However, occasional 
radical cures, such as those presented herewith, make it imperative to attempt 
a lemoval of the tumoi, as long as the grouTh is still confined to the stomach 

While the Murphy button is rarely used at present, the results obtained 
in these cases demonstrate that this little instrument should not be entirely dis- 
caided, as it simplifies the anastomosis in veiy extensive resections 

CARCINOAIA OF SPLENIC FLEXURE OF COLON 

Doctor Lewisohn piesented a man, who was admitted to the medical 
service of Mount Sinai Hospital on December 15, 1922 He was twenty-seven 
leais old at the tune of his admission He gave the following history' Ten 
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months ago he had suffeied from rectal bleeding on three occasions anfl p 
surgeon had performed a hemorrhoidectomy Eight weeks ago he ’noticed 
pain in the left upper quadrant Two weeks ago he had some chills and tliiee 

oeuod''on the temperature during the observation 

1 e lod on the medical service ranged between loi and 102 Palpation revealed 

a haid, tender mass in the left upper quadrant X-ray examination showed a 
constiiction at the junction of the transverse colon and splenic flexure 
He was transfeired to the suigical service Operation through an incision 
along the left costal border revealed a hard mass in the splenic flexure After 
the peritoneal cavity had been protected by packings, a pencolonic abscess 
was enteied, containing one ounce of pus The abscess cavity communicated 
with the lumen of the colon The tumor was densely adherent to the anterior 
abdominal wall and the diaphragm These adhesions were divided The 
gastro-cohc ligament was then ligated and the blood supply of the splenic 
flexure tied off A Mikulicz “ vorlagerung ” was performed in typical fashion 
and the incision was closed, allowing ample room for drainage 

The tumor ivas lemoved two days following the operation Microscopical 
leport adenocarcinoma The patient made an uneventful post-operative 
recover}’’ The spur was crushed on January 22, with the use of Stetten’s 
enterotribe Four weeks later an extraperitoneal closure of the artificial 
anus was effected and the patient was sent home Match 21 with the fistula 
practically closed 

One month after his discharge from the hospital a number of abscesses 
formed around the fistula and the colostomy broke open again, most of the 
stools passing through the colostomy 

He was re-admitted October 6, 1923 An intraperitoneal closure of the 
colostomy was performed which healed by primary union 

He IS now m perfect health, four years after the operation, and has gained 
fifty pounds 

Doctor Luwisohn stated that he presented this patient in order to show 
that 111 spite of the fact that carcinoma is usually of a most malignant nature 
111 young individuals, excellent lesults can be obtained occasionally by radica 
lemoval of the growth 

The second patient, sixty years old, was admitted to the surgical service 
of Mount Sinai Hospital, September 13, 1924 He had suffered from an 
incomplete obstruction three months previous to his admission The attac 
lasted for three days His symptoms recurred September ii, 1924 
Examination revealed a slightly distended abdomen without visible 
talsis On the day following his admission he had marked cramps and wmiteo 
X-ray enema showed an incomplete obstruction at the splenic flexure a 

marked dilatation of the transverse colon mr.cinn 

Opoatwn —September 15 The abdomen was opened througli an me 
along the left lower border of the ribs A small scirihous ca 
found at the splenic flexure The proximal colon was markedly 

distal colon was collapsed A Mikulicz ‘ Jf/the 
Closure of the incision in layers The tumor was resected with the aid 

cautery ten days after the operation rp^ected gut was 

A microscopical examination could not be made, as the resecte g 



an en.ektnbrXk =xrrapento„eal closure of the colostonty was 
Doctor Klein in January, 1915 
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Doctor Lewisohn stated that while he favoied primaiy resection in the 
absence of obstructive symptoms, the Mikulicz “ vorlagerung ” should be the 
method of choice in any case showing signs of obstruction 

RESECTION OF SIGMOID AND BLADDER FOR CARCINOMA 
WITH FIVE YEAR CURE 


Dr DeWitt Stetten presented a woman, sixty-five yeais of age whom 
he fiist saw with Di Otto Hensel December 3, 1921 She gave a history of 



Fig I — Diagram shoning relations of adenocarcinoma of sigmoid involving bladder, and lines 

of resection 


having been passing blood m hei uime for a short time She had had no 
S3mptoms ref ei able to her intestinal tract A cj-stoscopy had been performed 
by Dr Herman R A Graeser which showed a laige, ulcerating tumoi, 
obviously a carcinoma, at the postenoi wall of the bladder near the vault 
On abdominal examination a haid, iriegularly spheiical, lather fixed mass, 
about the size of a small orange, could be felt just above the symphysis, which 
could be easily palpated bimanually Her mine was red and cloudy and 
showed a large quantity of blood and pus On December 6, 1921, bn the 
assumption that the lesion was a laige ulcerating caicinoma of the vault of 
the bladder, a supiapubic cystotomy was performed thiough the anterior 
vail of the bladder, and a laige, friable, ulcerating aiea exposed on the 
posterior wall of the bladdei neai the vault It was soon seen, howevei, that 
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opened It was now seen that the tumor was obviously a large primary 

vmTt and °i Hear 'the 

ault and peifoiatmg into this oigan (Fig i) Although the opeiabihty of 

the tumoi was questionable, a wide elliptical excision of the posterior wall 

the osmnnf' the imaded aiea and both 

Hind ? ^ anterior stiperioi suprapubic opening weie 

dosed in the usual inannei, leaving a somewhat conical bladder after future 
Ihe tumor which was veiy adheient to the adjoining tissue was freed with 
consideiable difficulty, a typical resection of the sigmoid well beyond the 
neoplasm, with end-to-end anastomosis by suture was then done Good 
appioximation with a satisfactory lumen of the gut was obtained and 
the mesenteiic defect was closed The usual diainage was introduced and 
the abdommal wound was sutured An indwelling catheter was placed into the 
bladdei Examination of the specimen showed it to be a large, ulceiating, 
papillaiy tu'mor of the sigmoid, invading the entiie lumen and perfoiating at 
a point opposite the mesenteiy of the intestine and invading the bladder for 
an area of at least one and a half inches in diameter There was only verv 
slight stenosis of the lumen of the gut No mesenteric glands could be found 
]\Iicroscopical examination by Dr Fiedeiick D Bullock showed the tumor 
to be an adenocaicinoma of the sigmoid with extensive involvement of 
the bladder 

The patient had a lathei stoimy convalescence Theie was considerable 
sloughing of the wound and a uiinary fistula developed About two weeks 
after opeiation a fecal fistula developed, but, howevei, this was appaienth 
from the small intestine judging fiom the chaiacter of the discharge, the 
absence of flow into the fistula upon lectal nngation, and the fact that 
ingested food soon appealed at the fistula This fistula was probably due 
eithei to the infection or to eiosion of the small intestine from the diains 
Neithei fistula showed any tendency to close in spite of every effort at treat- 
ment The patient ran down veiy lapidly and the skin aiound the wound 
became greatly initated in spite of the greatest possible caie Pain devel- 
oped ovei the pubis especially on the light side, and X-raj" examination 
showed some fuzrmess, mottling and loss of detail of both pubic bones winch 
Dr William H Stewait legaided as characteristic of carcinomatous inetas- 
tases In spite of this discoui aging repoit from the i ontgenologist, on Apri 
12 1922, reopeiation was undei taken to close both fistulse and to inspect t ie 
pubic bones Undei general anaesthesia the old scar was excised aroune tie 
fistulae and all granulation tissue thoioughly curetted out The pubic hoiws 
both showed evidence of disease, paiticularly the right Tli^y were ^ 
theie were seveial loose spicules of neciotic bone found Ihe disease 
were thoroughly curetted and more soft neci otic bone with consi ® 
granulation-like tissue was removed This condition of the . 

fesembled moie an infectious condition by direct extension from the ^ 

than a neoplastic invasion The opening of SlrUn mise Bom 

and the peritoneal cavity opened The fecal fistula was found ^ 
a loop of Ileum which was veiy densely adherent to tl-,-Momina^ 
intestinal loop \yas loosened and the fecal fisUi pjadder was 

Other adherent intestinal loops weie freed The opetjg ^ 
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there was apparent!}^ no communication between the gut and the bladder 
This area was not disturbed Drainage was mseited, the wound closed m the 
usual mannei, and a permanent catheter was left in the bladder Microscop- 
ical examination by Dr Fiedenck D Bullock, of the tissue lemoved by the 
curette, showed it to be suppuiative gianulation and inflammatory fibious 
tissue with no evidence of carcinoma Two days after operation there was a 
slight leakage of uime along the abdominal diains, apparently because the 
catheter had become clogged Aftei the catheter was cleaned the diamage 
of urine from the wound greatly diminished Twelve days after opeiation 
the wound was granulating nicely, and there was no evidence of fecal or 
uiinary leakage One month aftei operation the catheter was withdrawn 
Theie was no sign of eithei uiinaiy or fecal leakage from the wound which 
was lapidly closing Immediately after the withdiawal of the catheter, patient 
held her urine fiom two to three houis, passing from two to four ounces of 
clear mine at a time She was discharged from the hospital. May i6, 1922, 
weighing eighty-eight pounds Within a month the wound was entiiely healed 
and the patient steadily began to improve The patient feels perfectly well 
today She has had no symptoms ref ei able to eithei her intestine or her 
bladder since Theie is no paiticulai frequency of urination and she voids 
normal quantities of clear mine Abdominal examination shows a fair sized, 
post-opeiative vential heinia at the lower angle of the hypogastric wound 
Vaginal and lectal examination are negative Theie is no evidence of lecur- 
rence She now weighs 147 pounds, which is seventeen pounds heavier than 
her normal weight before the operation 

'This case demonstrates the relative benignity of certain types of colon 
caicmomata, and is a plea for radical suigeiy even in cases that apparently 
border on inopei ability 

Dr John Douglas lemarked that theie is a gieat deal of pessimism 
existing as to the end-results of operation in carcinoma of the stomach, but 
the difficulty lies in the fact that most of these cases do not appear early 
enough to get good lesults, and piobably never will The speaker was doubt- 
ful if It was possible to tell from the gioss pathology in which cases lecur- 
lence was most likely to happen, and he agieed with the doctrine that so long 
as there is a chance, it is woith while to operate ladically on these patients 
He lemembeied one case in which there had been a visible, palpable tumor 
foi over a year and the patient lived for nine yeais after opeiation, and was 
then lost tiack of He remembered too, a laige number of patients who 
lived five years and moie, two or three being still alive seven and eight 
yeais after sub-total resection On the othei hand, he lecalled cases, one of 
which he had opeiated on a year ago, in which the tumor was so small one 
could not distinguish it from an ulcei, which had recuirence in the neighboring 
glands of the stomach within a year 

Dr George Woolsey lef erred to his leport of two advanced cases in 
which the lesults of operation sui prised and gratified him, one living and well 
thnteen yeais and the other ten yeais after opeiation Not only that, but in 
cases wheie a peiinanent 01 a long recovery cannot be expected there are 
often unexpectedly good lesults He remembered one old man with a tumor 

laige as an oiange who begged for an operation and who lived for two 
yeais aftei operation, m perfect comfort for twenty-one months although he 
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finally died of lecnnence in the liver 
yeais of nonnal comfortable life 


He gamed one and three-fovirths 


NEUROLYSIS FOR CICATRICIAL STRANGULATION OF 
MUSCULOSPIRAL NERVE 

SrcTTCN piesented a man, age twenty-two years, who was 
St seen March y, ig22 He had been working m a wiie factoiy and on 
iXovembei 3, 1921, while operating a wire-wmdmg machine, an accident 
occuried which resulted m the wiie winding itself tightly aiound his right 
aim just above the elbow The aim was not iractured noi was the skin even 
cut, but a deep furiow formed Foi a few days he was not able to use the 
aim, but theie was no immediate numbness 01 paraHsis and he even returned 
to woik about a month aftei the accident Two months aftei the accident, 
on January 9, 1922, he fiist noticed a numbness of the thumb and the adjoin- 
mg legion of the dorsum of the hand, and two days later, on January ii, 1922, 
a wiist diop developed The paralysis of the extensors of the wrist and 
proximal phalanges lapidJy became complete and showed no tendency to 
impiove On J\farch 4, 1922, be was examined by Dr George W Jacoby, 
who established the presence of a total musculospiral paralysis below the 
blanch innervating the supinator longus with the characteristic motor and 
sensory paialyses and with leaction of degeneiation piesent both on stimulat- 
ing the muscles and nerve Conditions of the paralyses were unchanged 
when he was seen by the repotter There was absolutely no trace of active 
motion in the wiist, the extensoi ossi metacaipi polhcis, 01 the proximal 
phalanges There was a deep circumfeiencial furrow about an inch above 
the light elbow, and at the point where this fuirow crossed the musculo- 
spiral neive theie was a somewhat sensitive nodule X-ray examination 
showed a faint line indicating the fuiiow in the soft parts, but there was no 
evidence of bony injuiy Patient was operated on, Maich 13, 1922, under 
general aiicesthesia An incision was made along the outer edge of the biceps 
at the lower third of the aim, extending down the foreaim After the skin 
had been divided, a dense transveise scai was found The biceps was pulled 
inwaid and the musculospiral neive exposed above the scar area The nerve 
was seen, to run directly under the scar, which apparently bound the nerve 
tightly against the bone The scar was gradually and carefully divided unti 
the neive was entirely free It was found that a deep furrow had been made 
m the nerve by the compression of the scar and the proximal end 01 tie 
nerve was slightly swollen It was appaient that the nerve was not divided, 
but on palpation it was found that the nerve tissue had been seriously 
by compiession so that only rather a thin area was left between the ‘ 

and distal portions At the time it was assumed fiom the results 0^ 
that very few of the nerve fibies weie left undamaged, and that tie 
was held togethei mainly by the sheath The damaged aiea was beo\ 
point fiom which the branch of the supinator longtis was g^^en an 
when this branch was irntated by pinching with the forceps there 
a distinct conti action of the supinator lon^is The ^^und was c d d^^^^ 
hand and wrist put up in a cock-up splint there 

the patient was able to extend the wrist slightly M t ^ 

was veiy lapid improvement in ^^'^t^sion of tlm d^J^ ^ 

operation, patient could not only extend the wrist c proximal 

Sd somewhat the extensor 'Ll neall) 

rwe weehs a«er 
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opeialion the extension of the wrist and fingers was almost nomial and the 
aiea of musculospiral ansesthesia had completely disappeaied About a month 
later the function of the extensois of the wrist, the thumb and the pioximal 
phalanges of the fingeis was practically noimal, both as regards motion and 
powei All electiical leactions were likewise normal The fuiiow above the 
elbow has peisisted, but does not seem to cause any seiious tiouble except 
possibly slight weakness in the biceps 

This case shows the occuiience of a late musculospnal paialysis from 
compiession of a cicatrix after only soft part injury It is presented, how- 
ever, mainly to illustrate that after a seiious lesion of a nerve, with total 
paialysis and even reaction of degeneiation almost immediate beginning 
recoveiy can take place after the cause of the neive disturbance is removed 
Most of the writers on injuries of the peiipheial nerves admit this possibility 
He thought it to be extremely doubtful if this can occur if theie has been 
an actual division of the nerve, hut that it can occui after a cicatiicial strangu- 
lation is leleased by neuiolysis is definitely illustiated by this case 

ENTERO-ENTEROSTOMY SEVEN YEARS AFTER 
GASTRO-ENTEROSl OMY 

Dr DeWitt Stetten presented a woman, age fifty-three years, who was 
fiist seen with Di Max Einhoin on May 20, 1926 The essential fact m her 
history was that she had been a stiff eiei from stomach trouble since her first 
piegnancy, twenty-eight years ago, with epigastric distiess and occasional 
vomiting aftei meals In 1903, she had a ventral suspension and appendec- 
tomy pel formed She was under nioie or less constant tieatment until April 
8, 1919, when she was operated on 111 Chicago, presumably for a cicatricial 
benign stenosis A posterior retrocohc gastro-entei ostomy was performed 
Aftei the opeiation the patient evidently had a lathei persistent vicious 
circle She vomited foi nine weeks and was given gastiic lavage twice daily 
Aftei that she gradually began to impiove, but nevei gained much m weight, 
her best weight for the next two years being ninety-seven pounds She 
gained weight, theieaftei, and went as high as no pounds about six months 
ago She remained faiily well with only occasional attacks of indigestion and 
vomiting aftei a dietary indiscretion until January, 1924, when she had a veiy 
seveie attack of acute light upper abdominal pain, lasting five boms, with 
vomiting She became decidedly jaundiced and the uiine was very dark She 
also had a slight rise of tempeiature This attack subsided aftei ten days, and 
foi the past two years she has been faiily well except for occasional sensation 
of pressiiie in the upper abdomen after eating Her present illness began 
May 10, 1926, with a slight attack of light uppei abdominal pain In the ten 
days befoie she was seen by Doctor Stetten, she had lepeated attacks of pain 
in the right hvpochondi lac legion varying in seventy and lasting fiom one- 
half to fi^e and a half houis In some of the attacks the pain radiated to 
the back and shoulders and some were so severe that moiphme was required 
She became slightly jaundiced and Aomited dining the severer attacks 

The patient was a rathei thin, undei nourished woman She ivas distinctly 
though slightly jaundiced Theie uas a solidly healed median hypogastric an 3 
long uppei light rectus scar Theie was distinct sensitiveness 111 the right 
h} pochondi lum and slight rigidity, definitely increased by deep inspiration 
Tempeiatuic vas noimal The leucoc5te count was 17800, with 90 per cent 
polymoiThoiiucleai s X-ray examination showed a distinct round, mottled 
shadow at the upper fiee bolder of the Iner, suggesting a laige thickened 
nail gall-bladder containing multiple calculi Administration of tetra-iodo- 
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phenolphthalein showed no increase in the density of this shadow, indicatne 
of an obstiuction to the cystic duct 

With the diagnosis of subacute cholecystitis and cholelithiasis with mul- 
tiple calculi in the gall-bladdei and a calculus impacted in the cystic duct or 
at the junction of the ampulla of the gall-bladder and the cjstic duct, opera- 
tion was pel formed undei general anaesthesia May 24, 1926 Through a long 
nght hypochondiiac incision thiough the lectus, a very laige, tensely dis- 
tended, much injected, puiphsh gall-bladder, fully the size of a large pear. 
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fiom left to right and was placed neai the greater curvature of the stomach 
at about the junction of its middle with its pyloiic third The stoma was 
about one inch in diameter The edges of the stoma could be felt distinctly 
They were smooth and there was no evidence of ulcer, either in the stoma 
or in the jejunum The mesocolon was adherent at the anastomosis, particu- 
laily at the beginning of the efferent loop, which seemed to be suiiounded 
by a poition of the folded mesocolon (Fig 2 ) These adhesions aiound 
the gasti o-enterostomy were paitially separated, but only sufficiently to 
expose the anastomosis to thoiough inspection and palpation and to establish 
the fact that the loop was 1 mining in the propei direction and not kinked 
It was deemed inadvisable to make a complete exposure, particularly as the 
adhesions of the mesocolon suiioundmg the beginning of the efferent loop 
were rather vascular and inasmuch as it was felt that nothing was to be 
gained by entiiely freeing the fold of mesocolon fiom the intestine A 
cigarette diain was introduced past the cystic duct stump to Monson’s pouch 
and the abdominal wall was closed in the usual fashion The gall-bladder 
showed the characteristic changes of a subacute cholecystitis, which was 
confiimed by micioscopical examination It contained a laige quantity of 
thin, somewhat turbid, yello-wish-bi own, biliaiy fluid, and twenty-five fair- 
sized, angular, facetted, dark blackish-brown, rather f liable calculi, vaiying 
in size from a pea to a hazelnut kernel and numerous small black particles, 
either pieces of larger or newly foinied smaller calculi The cystic duct was 
quite narrow, barely admitting the passage of a piobe 

The patient showed lather moie than usual shock from the lelatively 
simple operation She had the usual post-operative vomiting which ceased 
after thiity-six hours, when she also began to react very satisfactorily as 
regards her geneial condition On the fifth day she had a good lesult fiom 
an enema On the sixth day she seemed to be making a very satisfactory 
convalescence except that she belched a good deal and complained of some 
gastric distress In the evening of that day she was very nauseated and 
began to vomit biliaiy fluid In spite of frequent lavage, which showed 
extieme retention, this vomiting or daiker biliary fluid plus practically every- 
thing ingested, persisted, and) June 4, 1926, a consultation was held with 
Dr Max Einhorn and Dr Joseph A Blake, when it was agreed that the 
patient was probably suffering from a lecurrence of a vicious circle due to 
some disturbance at the old gastro-enterostomy Observation was agreed 
upon and the usual measuies for countei acting the dehydiation were insti- 
tuted Several unsuccessful attempts were made to feed her by means of 
the duodenal tube Maiked acetonuiia develojDed An indefinite sensitive 
lesistance could be felt in the lower epigastiic and left hyj^ochondi lac regions 
Three further consultations were held and although the patient had a few 
bowel movements, her vomiting persisted, and on June 7, 1926, two weeks 
aftei the cholecystectomy, reopeiation was decided upon In spite of the 
incessant vomiting her condition had remained very fair, but, nevertheless, 
a transfusion of blood was given as a piecautionary and prepaiatory measure 
While the patient was hemg scrubbed up on the table, for the first time 
definite visible gastric peristalsis was noted Under a light general ansesthesia 
a longitudinal median epigastric lapaiotomy was made An enormously 
dilated stomach, including the fiist poition of the duodenum, and with an 
oliviously patent pylorus, was seen The stomach filled the entiie ujiper two- 
thiids of the abdomen The stomach wall was congested and hypertrophied 
A dense longitudinal band of adhesions of the duodenum, colon and omentum 
to the right hypochondriac scar closed off the site of the cholec} stectomy 
There was a slight fibrous exudate on the transverse colon It was imme- 

303 



NEW YORK SURGICAL SOCIETY 

uteci up ihe tiansverse mesocolon was denselv mfilfntprl ciinnu < 
..ghely plastced by dense adhes.ons .o Ihe 


Grea-tly diluted StomacK 



but considerably lower down than at the first operation Emerging from 
underneath the edge of the fold of transveise mesocolon were two demiite 
intestinal loops running more or less paiallel m the long axis of the no y 
The one lying to the left was somewhat dilated and friable and seemed to lie 
the proximal loop of the gastro-enterostomy, appaiently somewhat 
than appeared at the previous opeiation The light loop was ^ 

smaller than the left but not actually collapsed It ran ^^wnward and to 
right and was apparently the elTeient loop of the anastomosis ft 
that separation of the adhesions and direct exposure of d gastro 
enterostomy would be an inadvisable procedure, and a 
enterostomy between these two loops was decided upon This was p 
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with b}^ suture When the intestinal loops wei e opened it was seen that the 
left loop contained thin biliary fluid similai in chaiactei to that which had 
been pieviously aspirated from the stomach, and that the right loop was 
empty, proving that we were dealing with the correct loops ot the gastro- 
entei ostomy A finger inserted into the left loop entered the stomach about 
one inch and a halt above the edge of the adherent mesocohc fold The 
gastro-enterostomy opening seemed to be somewhat nariower than had been 
assumed at the previous operation, just admitting the tip of the examining 
finger With the finger in the afferent loop no connection with the effeient 
loop could be felt inserting the finger into the right loop a definite angu- 
lation could be recognized which turned toward the gastro-enterostomy open- 
ing, but the gut was so kinked off that the finger could not actually be 
inserted into the stomach from the right loop (Fig 3) The entero- 
enterostomy was completed in the usual manner, leaving a very satisfactoiy 
anastomosis about one inch in diameter, and the abdominal wall was closed 
m the customary fashion The operation was veiy well borne by the patient 
and the usual methods of stimulation and fluid administration weie instituted 
Eighteen hours after the operation the patient piesented a most satisfactory 
appearance She had not vomited since the operation and her nausea had 
completely disappeared She was quite cheerful and already gave the 
impression that she was on the road to lecovery Aside from small super- 
ficial abscesses developing m both the right hypochondi lac and median epigas- 
tric wound, which healed promptly aftei evacuation, her convalescence was 
entirely uneventful For a short time theie was some biliary drainage from 
the gall-bladder wound She took gradually inci easing quantities of nourish- 
ment and never vomited again Since liei discharge fiom the hospital she 
has been eating piactically everything, gaming steadily in weight, and aside 
fioni occasional flatulence after a dietary indiscretion, she is entirely free 
from abdominal pain or gastric symptoms In fact, her stomach condition is 
much better at the present time than it has been in the past twenty-eight 
years, and she now weighs 116 pounds, which is five pounds heavier than 
her best weight in that period 

This case is piesented primarily to denionstiate the possible menace of a 
gastro-enterostomy to a patient who is subjected to a subsequent laparotomy, 
particularly if that gastro-entei ostomy has been pei formed primarily without 
pioper indications, and if some defect 111 the position or formation of the 
anastomosis renders it susceptible to a recurrence of trouble As regards 
this woman, it is possible that hei original symptoms were laigely the lesult 
of her gall-bladder pathology which, accoiding to hei histoiy, probably began, 
as so frequently happens, during or just after her first pregnancy, and that 
the gasti o-enterostomy performed seven years ago was never really indicated 
Of course it might be argued that if the gastro-enterostomy had never been 
inspected at the gall-bladder operation, the dense adhesions with the kinking 
of the efferent loop might never have developed, but having the abdomen 
open, It was not only a pardonable but even a justifiable curiosity which 
piompted the examination of the pylorus and the gastro-enterostomy to 
determine their piesent status 

Dr John Douglas said that he had encountered just such a condition 
ns a post-opei ative complication, in which there was a mechanical kinking 
or narrowing of the distal loop due to adhesions, in which case an enteio- 
enterostomy had not availed to relieve the sjmptoms as in Doctor Stetten’s 
patient If the obstiuction is in the proximal limb, the entero-anastomosis 
drams the duodenal contents into the distal intestine When, however, it is 
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l^xraal to the stomach stoma, although the duodenal contents ,„ay draw 
ito the proximal limb after entero-anastomosis, the stomach contents einply. 
mg through the stomach stoma must pass for some distance along tile 
pioximal hmb against the noimal peristaltic wave before entering the distal 
mtestme This seemed to him the reason why the entero-anastomosis had 
failed m Ins own case, and made it difficult for him to understand the 
mechanics in Doctor Stetten’s case, unless the stomach contents m the latter 
weie leaving the stomach through the pylorus and not the stoma 

Doc 1 OR Stetten, in closing, insisted that the examination of the former 
gastio-enterostomy was not only justified, but indicated Suppose that this 
Had not been done and he had missed a possible gastro-jejunal ulcer, would 
he not have been in a very embaiiassing position if the patient, a few months 
latei, suddenly had a severe gastric or intestinal hemorrhage? When one 
IS so close to a gastro-entei ostomy in the couise of an abdominal operation, 
and there is no active infection present, the gastro-enterostomy ought to be 
examined to determine its present condition It is his custom m all abdomi- 
nal oj^erations to make a general sui vey of the abdominal cavity and especially 
at all re-operations to examine the site of a previous operation to determine 
the existing status, unless theie are special difficulties or definite contra- 
indications, and he is of the opinion that most surgeons feel the same way 
on this subject In fact, he is lather inclined to believe that not to make 
such an examination might easily be legarded as surgical negligence if a lesion 
of importance is overlooked Possibly if the gastro-enterostomy had not 
been examined, the subsequent tioiible might not have developed, but even 
this IS by no means certain The idea of disconnecting the gastro-enterostomy 
when he found the pyloius patent did occur to Doctor Stetten, but owing 
to the fact that the woman had a subacute condition of the gall-bladder, he 
did not feel that a detachment of the gastro-enterostomy was justified at the 
tune, especially as the entire loop was rathei adherent, and the adhesions to 
the efferent limb were paiticularly vascular, so that the operation would 
have been rather difficult As pointed out, the simple cholecystectomy itself 
produced quite a post-operative shock If a disconnection of the gastro- 
enterostomy had been attempted, it is very questionable if the patient would 
have stood it 

EXTRUSION OF INGESTED FISH BONE AT UMBILICAL REGION 

Dr DeWitt Stetten presented a woman, aged fifty-nine, first seen bjj 
him on April is, 1924, with a history that for about three and a half menu s 
M^ Sd noticed a%telling to the^eft of her umbilicus which ^ 
enlarged, but which had become somewhat sensitive On examine 
lound semi-fluctuating, subcutaneous nodule about three-quarters 
inlSer WBS founlat the lef. of the ttmb.hcus Th.s nod* adh« 
Piit to the skin, which was reddened and cedematous At the mo p 
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an elliptical incision which circumscribed) the nodule When it was freed 
from the fascia it was found that piotruding forward from the abdominal 
cavity, and entering the nodule, was a fish bone which was easily withdrawn 
The nodule consisted of a mass of skin and inflammatory subcutaneous tissue 
in the centre of which was found some thick inspissated pus The foreign 
body was a thin, flat, flexible, caitilagiiious structure about one and a half 
inches in length and undoubtedly a fish bone The fish bone had penetrated 
to just beneath the cutis, the minute claik spot m the skin corresponding 
to the end (Fig 4) On questioning the patient after the opeiation, she 
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Fig 4 — Anterior and lateral photographic view of excised specimen of extrusion of ingested fish 
bone at umbilical region In the anterior view (left) the dark spot in the skin where the fish bone is 
almost penetrating can be seen and in the lateral view (right) the fish bone is seen piercing through the 
inflammatory mass of subcutaneous tissue 

stated that about a year be foie a fish bone had become caught m the pharynx 
which she had some difficulty in swallowing but which finally passed into the 
stomach About three months after this she had an acute abdominal attack 
with pain around the navel and with nausea but no vomiting She was m 
bed for three days and had quite some tympanitis At the time she was 
treated by local applications After that she had no further trouble until the 
nodule developed some six months later This history apparently accounted 
for the subsequent development of the case and the curious findings 

ABNORMAL DESCENT OF THE TESTICLE 

Drs Carl G Burdick and Bradlly L Coley presented a paper with 
the above title, for which see page 867, Aknals or Surgery, vol Ixxxiv 
Dr William B Coley said that the paper piesented covered the largest 
number of cases that has evei been published fiom a single hospital, and 
an analysis of the methods and lesults should be of value to the profession 
at laige But there does not seem to be any advantage in making the dis- 
tinction of maldescended testis and ectopia, as the present writers have done 
The word ectopia, deiived from the Greek word meaning " out of place ” or 
mal placed,” has so long been used to cover all varieties of undescended 
or maldescended testis that there is no good reason for giving it a different 
interpi etation and limiting it to a certain \ariet} of misplaced testis 
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The speakei became mterested m this subject many j^ears a^o and ,n 
Apu , igoS, before the Nete York Su.gtcal Socety. read a paper ™'”Tte 
lieatment of the Undescended or Maldescended Testis Associated with 
Inguinal Henna (Annals or SuRccRy, September 1908) leport.ng at that 
time 128 cases upon which he, personally, had operated Unlike the series 
of cases reported this evening, his senes included adults as well as children 
Of the 128 cases then repoited, eighty-four were m children under the age of 
fifteen years, and foity-foiii were m adults ranging in age from sixteen 
to foi ty~five years In this paper he called attention to the wide variance of 
opinion as to the etiology of the condition, the indications for surgical treat- 
ment, and the best methods of operation One of the great difficulties in 
detei mining the best method of opeiation is the fact that there are so few 
statistics giving the end lesults of the diffeient methods employed in a large 
senes of cases 


As stated in his papei , it is possible to divide these cases into two mam 
gioups, namely, tlie undescencled and the maldescended testis As regards 
the first group, if in its downward progress, the testis is stopped before it 
enters the inguinal canal, it is called abdominal ectopia, if it is stopped within 
the inguinal canal, it is called inguinal ectopia, if it passes outward to the 
external canal into the region of the uppei scrotum, it is called pubic ectopia 
In the second group, properly designated as maldescended testis, the testis 
occupies some abnoimal position, eg, the perineum, Scarpa’s triangle, or the 
aponeuiosis of the external oblique, in the legion of the anterior superior 
spine It seems wise to retain the general term eitopia to include all of 
these vaiieties 

In regard to the cause of these different types of ectopia, the view 


expressed by Curling m 1857, the piincipal and almost only agent con- 
nected with the descent of the testis was the gubernaculum, received the sup- 
pot t of most surgeons up until compai atively recent times Goclaid accepted 
the theory fully and believed nothing moie simple than this explanation no 
giibeinaculnm and the testis lemains within the abdomen, no middle fasci- 
culus, and inguinal ectopia occurs, while m the event of the anomalous 
insertion of the fasciculus either in Scaipa's triangle or the ischium, we ha^e 
cuuoscrutal and penneal ectopia As late as 1887, Lockwood, after a most 
caieful anatomical study of the undescended testis, concluded that the guier 
naculum was the mam factoi m the descent of the testes, and be attribute 
the vaiious types of maldescent to overdevelopment of portions of we 
gubei naculum lying in these paiticular legions However, later, Se 1 eaii, 
who also made an extensive reseat ch, concluded that “perineal ectopia is a 
purely congenital affair It depends neither upon pathological nor anatoiwca 

causes and least of all upon the gubernaculum ” 

On the clinical side, Championniere, who had an unusually arg 1 

ence in hernia, stiongly opposed the theory of the f ^ that 
undesemded tesbs He held that only a phyMoI-gy as le c J • 
winch m former times, accepted multiple testes -.s proven facts, 
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to explain the descent of the testis by a legendary origin of the guber- 
naculum testis 

The latest authoritative opinion, supported most recently by Sii John 
Bland-Sutton, is, that the condition is not definitely due to any of the causes 
mentioned but is a congenital defect, the exact nature of which veiy little 
IS known ^ I 

In regard to the comparative frequency of the undescended testis in 
children and m adults, I made a study of the statistics of the Hospital for 
Ruptured and Crippled covering a period from 1890 to 1908, and of 59,235 
cases of inguinal hernia m the male showed that of 739 cases of undescended 
testis, 561 occurred in 18,410 children under the age of fourteen 3^eais, 01 
3 per cent , while only ninety-two cases occuiied in 3848 between the ages of 
fourteen and twenty-one years, or 2 2 pei cent , and only seventy-five cases 
m 37,370 over twenty-one 3 ears of age, or 2 per cent In othei words, the 
undescended testis is fifteen times more frequent under the age of fourteen 
years than aftei the age of twenty-one years 

There is still a great difference of opinion on the question of whether the 
uiidescended testis is more likely to become malignant than the normally 
placed testicle In a paper on “ Cancer of the Testis,” read before the 
Southern Suigical and Gynaecological Association m Decembei, 1914 
(Annals of Surgery, July, 1915), Doctoi Coley repoited a senes of sixty- 
foui cases of malignant disease of the testis personally obseived, m which, in 
twelve cases the disease occuiied in the undescended testis At the Hospital 
for Ruptured and Crippled, from 1890 to 1907, in 59,235 cases of inguinal 
henna in the male sex, theie were found 737 cases of undescended testis, 
without a single case of saicoma of the undescended testis Such statistics 
as these, however, do not give a fair estimate of the relative pioportion of 
cases of sarcoma of the undescended testis, inasmuch as many of these cases, 
particulaily those of abdominal ectopia, will seek relief at some geneial hos- 
pital lather than go to a hospital devoted specially to the treatment of hernia 
The only way of determining the relative frequency of saicoma of the 
undescended testis is to stud^ a consecutive series of saicomas of the testis 
In his fiist twenty-five cases of sarcoma of the testis there was not a single 
undescended testis On going over his entire statistics he found that in 
si\ty-four cases of sarcoma of the testis, the disease occurred in the 
undescended testis in twelve cases Odiorne and Simmons, in a review of 
fifty-four cases of malignant disease of the testis, observed at the Massachu- 
setts Geneial Hospital, found 6, 01 ii per cent, m which the disease 
occurred in the undescended testis An analysis of the cases observed by 
Chevassu, Odiorne and Simmons, and at the Presln^erian Hospital up to the 
end of 1914, shows the piopoition as one to five Doctor Colej’s statistics 
show almost the same pioportion, 01 about one to five and one-half If, then, 
there are only 737 cases of undescended testis m 59,235 consecutne cases 
of inguinal henna, and twelve cases of saicoma of the imdescended testis m 
sixtj-foui cases of sarcoma of the testis, one at once sees that the unde- 
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scended testis is more prone to saicomatous degeneration than the norinalh 
placed testis However, the number of cases encounteied is so very small 
that it should not be given too much weight m the discussion of the treatment 
In 1904, Doctor Coley operated upon a boy of fourteen years of age, for a 
left oblique inguinal hernia associated with undescended testis Last month, 
or twenty-two years latei, this same patient came to see him m a state of 
great anxiety because his physician had told him that the testis should be 
removed m order to avoid the risk of its becoming the seat of malignant 
disease Examination at this recent date showed the testis to be small and 
atrophied, and placed just outside of the external ring It would seem, there- 
fore, that the jjendulum has swung far, perhaps too far, in the opposite direc- 
tion , and the view once held that the undescended testis is never the seat of 
malignancy has been changed so that now many physicians even exaggerate 
the risk to their patients 

As regards the method of operation, the method which Doctor Coley has 
employed is practically the same as that already described by Doctor Burdick 
and Dr Bradley Coley A very advantageous step recommended by Doctor 
Bevan, of Chicago, is the employment of a circular sutuie of chromic catgut 
which is passed just outside the external ring so as to include the deep and 
superficial fascia which, when tied, prevents any possibility of the testis 
retracting beyond the external ring into the canal or above the surface of 
the aponeurosis 

In 1908, attention was called to Keeley’s operation of burying the testicle 
m the tissues of the upper thigh and later tiansplanting it into the scrotum in 
a second operation We have never used this method in the Hospital for 
Ruptured and Ciippled, believing that if one could fiee the cord sufficiently 


to enable one to place it in the thigh, it would be quite as easy and as satis- 
factory to place It in the scrotum at once, thus avoiding a second operation 
More recently Torek has reviewed this method and modified it slight!), and 
a year ago Herbert Willy Meyer reported a considerable number of cases 
tieated by this method with veiy good results As far as I know, no very 
lai ge number have been reported with a follow-up for a considerable period 
In the early series of cases already referred to, covering 128 operations, 
twenty-five represented an ectopia of the inguino-superficial type, in which 
the testis and sac rested upon the aponeurosis of the external oblique There 
were nine cases of the inguino-penneal type, the sac and testis occupying t le 
pel meal region In not a single case was there a recurrence, and in only two 


cases was the testicle sacrificed 

It is interesting to note that a somewhat larger proportion of the ca 
reported in his series was followed for a considerable period of time w 
It was found possible to do in a much larger series of cases ^ 

observed at the Hospital for Ruptuied and Crippled Of the 
operated upon, seventy-two were traced from one to fifteen J J 
children wcie traced from one to fifteen years, seventeen less thai ) 
anclTfteei. were not traced, of the forty-four adults, nineteen were traced 
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from one to ten }'ears, four weie traced less than one yeai, and twenty-one 
were not tiaced Of nineteen adults examined from one to ten years after 
operation, the testis was found m good position in the scrotum m eight cases 
and at the external ring, or not stated, in the otheis One case worthy of 
special note is that of a man, aged twenty-five years, who was opeiated upon 
five years previous, for right undescended testis of the inguinal type The 
testis was brought into the scrotum and was m good position at the time of my 
report, five years later Prior to the operation, this patient had been subject 
to epileptiform seizures occuirmg often within one to two weeks After the 
operation these attacks ceased entirely 

In compaiing the cases of adults with those of childien, it was found that 
the testis showed a gieatei tendency to remain m the scrotum in adults than 
in children 

Broca, in 1902, leported, 138 cases of inguinal ectopia in childien and 
sixty- two patients with seventy-nine operations beyond one year , thirty-one 
pel feet lesults, thirty-five faiily good lesults and no recurrence of hernia 
While It IS geneially recognized that the undescended testis is of no func- 
tional value and that a peison with a bilateial undescended testis is sterile. 
It IS interesting to note that a patient who, at the age of thirty years, was 
operated upon 111 1895 by Doctor Schoonmaker, of Yonkers, and in 1910 by 
Doctoi Coley, was mairied 111 1902 and had a child born in April, 1903 This 
IS the second case that he had been able to find in which a patient, suffeiing 
from double undescended testicle, had become a father 

Dr Seward Erdman said that recently, Mixtei, of Boston, had repoited 
the end results in 107 cases, which had been carefully followed, and found 
the testes in the lower scrotum in only 42 pei cent , which corresponds very 
closely with the 40 per cent in the series of Doctors Burdick and Coley 
In both of these repoits, the authois have classed as satisfactory end 
lesults about twenty to thirty pei cent more, because m this number the testis 
was found m the upper pait of the scrotum Howevei, Doctoi Burdick, in 
his paper, mentions the classical foims of non-descent of the testis, viz , the 
abdominal, the inguinal, the pubic, and the upper scrotal types If the posi- 
tion of the testis after operation is upper sciotal, it is still to be legarded as 
in a minor degiee nondescended, and such a result cannot be regarded as 
entiiely satisfactoiy From these excellent follow-up reports, theiefore, it 
will be seen that the Bevan operation only gave entirely satisfactory results, 
as regal ds position of the testis, in from 40 to 42 per cent 

Furtheimore, by too many opeiators the Bevan operation is believed to 
include the routine division of the speimatic vessels, which must be strongly 
condemned as a procedure leading to atrophy of the testis m over 85 j^er 
cent of the cases, in Mixter’s senes Indeed, Bevan himself once said that 
he only had to employ this section of the vessels m about 10 per cent of oper- 
ations Cei tainlv, thei e is no logical reason to expect the already handicapped 
and usually undersized testis to thrive better after dividing the spermatic 
vessels which lepiesent most of its blood supply 

311 



NEW YORK SURGICAL SOCIETY 

testis, after replacement m tile sciotum at operation, is more often due to 
conti aet.01, „f the undeveloped serotum For even ,f at operation the serotiim 
be foiciblp sti etched to sufficient dimensions, there is no guarantee that the 
altos will not legain its tone and again contract the scrotal sac and elevate 
tie testis Especial!}^ in cases of bilateial non-descent, the sciotum is so 
uidinientary that it is almost impossible to obtain a satisfactory result by 
the Bevan operation 

In all cases of uidimentaiy scrotum, the Torek operation is the method 
of choice because its chief asset is the deve/opnient of a larger scrotal sac 
during the peiiod over which the scrotum is attached to the thigh The cases 
shown be foie the Section of Stiigeiy of the Academy, last January, by 
Franz Toiek, Carl Eggeis and Herbert Willy Meyer weie ideal end results 
attained by the Torek operation 

Dr Franz Torek did not think that a testicle in the upper part of tlie 
sciotum could be consideied a satisfactory result and there were only 114 
cases in this senes of 537 m the scrotum As it is not stated whether they 
were m the middle 01 lower pait, we may assume that some of these 114 
weie not in the bottom of the scrotum Personally, he only considered a 
lesult pel feet if the testicle was m its normal position at the bottom of the 
sciotum He had proven that the opeiation of orcheopexy, the technic of 
which he had desciibed m 1909 and a number of cases of which had been 
shown at a meeting of the Surgical Section last January, uniformly gave the 
result that the testicle hung m the bottom of the scrotum, and most surgeons 
would prefer the chance of a 100 per cent result rather than 114 out of 537 
Of course it required a double opeiation, as Di William Coley said, but 
many would probabl)'^ piefer achieving a perfect result even at the expense 
of two opeiations instead of one As regarded the division of the vessels, 
Doctor Torek had never considered this a proper procedure The vessels 
are often very short, but if they are prepared off to a considerable height and 
divested of all coats, they can be brought down One of the advantages of 
the operation he called orcheopexy was that by it the scrotum is lengthenec 
and aftei the fiist few months theie is no possibility that contraction of the 
sciotum may drive the testicle back Tliat is a not unimportant part ot 

the operation , 

Dr Edward W Peterson said he had had the p.ivilege of working vitn 

Doctor Toiek at the Post-Graduate Hospital, and he agieed with hose 
speakeis who said it was not necessary to attach the scrotum ^ 
fascia to get sufficient lengthening If the cord can he sufficien y g ’ 
there is no trouble in keeping the testicle down m the 
matic stretching of the scrotum before operation, one can 
sufficient size and length m this structure, even where it 

in the beginning „hcre 

Dr Joseph P Hoguet said he did not believe tl a 

there had been division of the vessels an atrophy resulted 
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bered a number of cases where the testicle was absolutely normal as to size 
and mobility in the bottom of the scrotum aftei division of all the \essels 
By the division of a certain nunibei of vessels, m the majoiity of cases 
the testicle can be bi ought down Theie weie two points he wished to 
emphasize m legaid to the technic Doctor Bui dick said the impoitant thing 
was to get the testicle actually m the sciotum It is not realized how easily 
It can be put in Scaipa’s tiiangle and the sciotum should be uncovered so 
the testicle can be seen to be there In regaid to closing the lowei cut end 
of the tunica vaginalis, the speaker formerly closed them all with the result 
that he had an occasional hydi ocele Since he stopped this practice hydrocele 
has not occuired 

Dr Alexis V Moschcowiiz stated that in justice to Doctor Bevan, it is 
only proper to say that Doctor Bevan advised the division of the spermatic 
vessels only m those cases in which the testicle could not be bi ought down into 
the sciotum after extensive mobilization 

Some years ago, Doctor Moschcowitz was an aident advocate of what 
may be termed the extreme Bevan operation, and he published a paper on the 
subject, in which he described leally beautiful results Unfoitunately, this 
papei was published aftei too brief a peiiod of observation A few years 
ago. Doctor Moschcowitz decided to leexamme these cases While it is true 
that 111 an occasional case the result was excellent, in the gieat majority 
of the cases the result was exceedingly poor, in other woids, the testicle had 
disappeared by absorption 

Since that time, Doctoi Moschcowitz has never again divided the spei- 
matic vessels and he wished to retiact his pievious lecommendation of the 
extensive Bevan operation 

Doctor Moschcow'iiz has found that the impoitant mattei m operating 
on cases of cryptoichisni is to mobilize the testes completely if necessaiy by 
liberating the spermatic vessels m the i etropei itoneal space and when that has 
been accomplished, the testes can be supplanted into the sciotum without 
any difficulty 

Dr Brauley L Coley emphasized the following points The first was 
in legaid to the impoitance of the fascial layeis It is not as difficult as it 
might seem to misplace the testicle He had seen several such cases One 
of the speakeis had emphasized the impoitance of elongating the scrotum, 
making up foi a deficiency in the scrotum by a plastic opeiation (Torek 
operation) on the thigh Undescended testicle opeiations, m the speaker’s 
expeiience, had failed because of the shoitness of the cord and not because 
the sciotum was small Any operation that lengthens the cord sufficiently 
foi the testicle to he without tension in the bottom of the scrotum ma} be 
consideied successful, but an) othei operation that fails to accomplish this 
must be judged a failme The operation that accomplishes this desideratum 
'vith the least chstuibance to the structures in\ohed ma) be looked upon 

the ojieration of choice 

Doctor Burdick (m closing) said in reph to Doctor Cole)’s criticism of 
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the terms maldescent and nondescent, he had tried to make a distinction 
between a testicle arrested along the path of normal descent and one which 
had descended into an abnormal position As far as practice is concerned, it 
IS almost always easy to bring down into the scrotum a testicle m an abnormal 
position because the coid is usually of sufficient length As far as the 
gubeinaculum is concerned, while it seems to have a definite influence on 
maldescent into the thigh, on the other hand it has never been proven satis- 
factoiily that it had any influence in the inguino-superficial type 

As regal ds the perineal type of undescended testicle personally the 
speaker had never seen a case In cases called to his attention by others as 
being of the peimeal type, he had proven they were not in the perineum, 
but in the thigh 

Doctor Bui dick agieed with Doctoi Coley as to the time of operation, 
the longei one can put off the time of opeiation the more chance the testicle 
has to descend noimally 

In reply to Doctor Erdman, Docloi Burdick thought there was a good 
deal in what he said about the undeveloped scrotum and he also believes 
there is a gieat deal to be accomplished by Doctoi Torek’s operation Nobodv 
could refrain from admiration of the result in the cases shown last winter 
Doctor Torek had claimed that his was not a traction operation In cases 
wheie the scrotum is very much undeveloped an operation of that type is 
indicated In suitable cases, where the scrotum is more normally developed 
the operation the speaker had desciibed he believed to be bettei 

As to Doctor Moschcowitz lemarks. Doctor Burdick thought that when 
the testicle was in the abdominal cavity it was necessaiy to divide the vessels 
befoie one could get the testicle down, if that is to be done, the decision 
to do this must be ai rived at fairly early The speaker had seen one or t«o 
cases wheie the testicle had sloughed, caused probably by making too great 
an attempt to divide all the fascial bands and thus injuring the tiny art y 

which accompanied the vas , i i 

As to the impoitance of the fascial planes, he had seen the testicle pa 
m the wiong fascial layer time and time again during a period of twehe years, 
and a laige number of expeiienced opeiatois had made this same mis a 
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THE SKIN FLAP METHOD OP COLOSTOMY 

Last January I reported a method in which a skin flap covei was utilued 
to suriound the projecting intestine'*' In this connection it was pointed out 
that in any of the old type of colostomies the opening was on the same plane 
with the skin of the abdominal wall The colostomy cup had no means of 
anchoring itself at the artificial anus allowing the fiee escape of fecal contents 
The woik was altogether experimental Since the last repoit I have been 
able to do this form of colostomy on two patients One is now convalescing 
and his case will be reported at a later date In the follownng case, a 



colostomy was performed in the manner described, only the skin flaps were 
fastened somewhat differently 

Mr Wm B , aged fifty-nine, was admitted to the Emanuel Hospital, July 2, 1926 
He came to my office complaining of cramps m the abdomen and prolonged spells of 
constipation The cramps came on periodically and were relieved by cathartics , lately, 
even cathartics did not seem to bring any relief During January, 1926, the patient 
noticed that he had a great deal of aching in the epigastrium , at approximately the same 
tune he also observed two or three masses, each one the size of a walnut, in the left 
inguinal region He consulted a physician who removed these glands and told him it was 
a " fibrous growth ” In the last few days he noticed a large mass in the left side of 
the abdomen 

The physical examination revealed a well built, fairly well nourished individual 
There was a lobulated mass about twelve centimetres m diameter situated in the left 
side of the abdomen, about the level and also below the umbilicus The tumor itself could 
not be removed but the skin over the tumor was quite movable There was no tenderness 
experienced on pressure An operative scar about ten centimetres long was found m the 
left inguinal region 

The urine contained a trace of albumin The haemoglobin was 72 per cent ivith a 
normal amount of erythrocytes and leucocytes The Wassermann test was negative 

An exploratory incision, about ten centimetres long, \vas made in the left rectus 
muscle, the point of the umbilicus dividing the incision into two equal parts On the left 
side of the spinal column, about the level of the twelfth dorsal vertebra and spreading 
down into the pelvis, there was a lobulated bleeding mass occupying the retroperitoneal 
spice and pressing upon the peKic colon The tumor mass was fixed No evidences of 
metastatic spreading was found The sigmoid colon was brought to the outside, the 
peritoneal covering of the external surface of the sigmoid mesenterv' was incised in 

* Steinberg, Aloses E A Skm Flap Cover for Projecting Intestine Axxals of 
Slrgkrv, Januarj, 1926, vol Ixxxni, p 126 
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loop was ...vorted by a parsc-slrmg suture and dropped .nto the abdojn ' AbM 
c., Metres of tbe proMmal loop of the stgmotd t.as brought o”lrtbe M “to 
slm and surrounded by skin daps as depicted m the accompanying illustrations tries 
. to S ) It IS to be noted that the skm flaps are lashioiied in a d.fferenrtoLr to. 



Tic 3 Slvin flaps dissected and bowel delivered Fig 4- — Projecting bowels covered by sbm flaps 

suggested previously It was not necessary to incise or undermine the skm in order to 
facilitate the appro\imation of its edges after the flaps were made The bowel was opened 
by means of a cautery on the third day and the mucosa was sutured to the skin 

The post-operative recovery was rather stormy, the patient developed a paraljtic 
type of ileus which was relieved by enemas injected through the colostomy opening 



Fig 5 — Appearance of skm flap colostomy four months after operation 


It has been nearly four months since the colostomy was performed All the struc 
tures concerned in the performing of this colostomy, the skm flaps, and mucosa of t le 
bowel, have a healthy appearance The patient carries a colostomy cup which is cleanc 
only one or twice a day The feces escape directly into the cup and there is no soi mg 
of the skm about the artificial anus MoscS E STEINBERG, M D , 

Pot timid, Oieejon 


NONUNION OF THE HIP 

In a coniinunication in the Annals or Surgery, October, I 9 " » 
Dr Royal Whitman commented on my paper “ Ununited Fractures o 
Hip” In effect, he asseited that my description, by illustration, o 
Brackett operation was inaccurate I grant that if one adheres 
technic as described by Brackett in 1917, this iliustiatioii is mace , 
the operation depicted is m basic principle similar to Bracketts 

Sir. 



NONUNION OF THE HIP 


Inasmuch as Brackett’s opeiation had as its object the revasculai ization 
of the head and consequent union with the reconstructed upper end of the 
femtii , we have fallen into the habit in the IMayo Clinic of calling any attempt 
of this kind a Brackett type of opeiation Although we ha\e used a some- 
what different technic from Doctor Brackett, because we felt that the 
nourishment to the head must come from the spongy bone of the trochanteric 
region rather than from any blood supply brought in through the muscles 
and poition of the trochanter that he reimplanted, I felt that for descriptive 
purposes, Blackett’s name should be used 

My conception of the essential feature of the underlying principle of the 
Brackett type of operation is exposure of the fracture area, fieshening of the 
head and remodelling of the upper end of the femur to bung spongy bone, 
iich in bone-forming propeities, m contact with the head and thus to secure 
union and skeletal suppoit My conception of the essential feature of the 
Whitman t}pe of opeiation is excision of the head and insertion of the 
remodelled uppei end of the femui into the acetabulum for skeletal support 
Both operations shorten the poition of the femur between the proximal end 
of the distal fragment and the tiochantenc area 

The raising of the tiochanter in whole or in part with the attached 
muscles has been practiced for many years to expose the hip-jomt Doctoi 
Whitman has foicibly called to oui attention the value of fastening it at a 
lower level on the shaft of the femur, but, v^hen he states that this step is 
the essential featuie of his i econstruction operation, it appeals to me that, 
impoitant though this step may be, it is ovei estimated His object in this 
operation is to get skeletal support It is obtained by placing the remodelled 
upper end of the femur in the socket and not by transferring the tiochanter 
to a lower level on the shaft 

I agree with Doctoi Whitman that, if there is extensive absorption of the 
neck of the femur, his opeiation is the method of choice, except in the case 
of young peisons foi whom I believe the Biackelt opeiation, or a modification 
of It, will give bettei lesults There is at piesent a tendency to dispaiage 
the bone-grafting operation popularized largely b}' Albee many years ago 
Because this operation has failed in unsuitable cases does not mean that it 
should fall into disuse Undoubtedly the opeiations mentioned all have 
their place, and while Doctor Whitman is to be congratulated on the develop- 
ment of a lery successful operation foi cases suited to it, I am quite sure 
he will agiee that it should be confined to those cases in which there is no 
icasonalile chance of effecting anatomic restitution In means of the bone- 
giaft With his statement that the bone-pegging opeiation offers but slight 
ad\antage o\ei the results obtained In the Whitman i econstruction operation, 
I cannot agiee basing mi opinion on the results olitained in our opeiatue 
cases, a good propoition of our bone-pegging operations ha\e resulted in 

piacticalh noimal hips Ari-T-, rv- c it 

^ .\lLLMX b IlnXDl RSOX MD 

Rochester, Mjiui 


Sir 
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NECK PAIN m SUBPHRENIC ABSCESS 

The impoitance of neck pain m the diagnosis of subphrenic abscess 
Jcen given but scant attention by surgeons and others Of recent writers m 
this subject, Devter ^ seems to be the only one who definitely mentions it A 
diagnostic sign of such great value should be given greater prominence 
n 1922, Capps and Coleman = carried out a series of ingenious experi- 
ments to determine the localization of pam from stimulation of the parietal 
and diaphragmatic peritoneum A trocar was passed through the abdominal 
wal and through this, m turn, was passed a long silver wire to various parts 
of the parietal and diaphragmatic peritoneum Patients having ascites or indi- 
viduals who had had an injected into the peritoneum were studied The 


investigatois found that the peritoneum covei mg the diaphragm is devoid ol 
light pressure sense, but that on stioiig pressuie with a headed point or light 
contact with a rough point there is an acute response ot pam sense The 
localization of pam from stimulation of the diaphragmatic peritoneum is never 
in the diaphragm itself It is always referred to some distant part Stimu- 
lation of the outei margin causes diffuse pam over the lower costal region and 
subcostal abdominal wall Stimulation of the central portion produces paw 
ovc) 0 sharply liimted point sometvlieic along the tiapezws iidge These 
impulses are doubtless earned by afferent fibres of the phrenic nerve to the 
cervical coid and thence refen ed to the neck by the sensitized cutaneous 
neives of the fourth cervical segment 

In the following case neck pam was a very characteristic feature It was 
present with intermittent sevent}'’ for perhaps a week before the drainage of 
the subphrenic abscess 


J M, a boy of eight >ears, came home from school, October 22, 1926, \Mth a pain 
in his abdomen and \omitmg An osteopath was called and he attended the child for 
three days until October 25, when obviously being worse, a pediatrist, Dr C A Aldnch 
\\as called, who in turn immediately summoned the writer At this time the l»v 
appeared to be acutely ill The abdomen was uniformly distended, somewhat rigid, an 
tender There was increased tenderness in the right lower quadrant The temperature 
was 102 degrees, the pulse 1 20-130, and the respiration 36 The leucocyte count nas 
16,800 The patient was taken to the Er'anston Hospital and a laparotomy per ornie^ 
On opening the peritoneum a large amount of free, watery pus gushed forth ^ 
grenous appendix, evidently the cause of the generalized peritonitis r\as . 

“ ligation and drop ” method Three rubber tubes were used for drainage ic pa ' 
was immediately placed in Fowler’s position and fluids were pushed ^pmoera 

For the first week the convalescence was fairlv satisfactory, although the l 
ture never was less than 100 and the pulse less than no 

the evening temperatures began to be higher each day until the twe J, j 
1036°, and the pulse averaged 120-130 On this day the of abscess 

the wound explored by finger and a rectal examination made , „ore or 

was found, however During these days a very striking thing ^as he pa^^ 
less constant complaint of pam in the neck This pain vras in g ffiirtecnth 

above the clavicle Its significance was not f . The patient iras 

day Doctor Aldnch noted an area of dulness of the right that there 

seen by the late Dr Albert E Halstead on this dry, who ^'’’V.^^Texammatioa 
was a subdiaphragmatic abscess The leucocyte .ount was 2„ooo X 
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was reported by Dr E L Jenkinson as follows “ The right diaphragm is greatly 
elevated, extending upward to the third rib anteriorly The heart is displaced to the left 
The left diaphragm is normal The elevation of the right diaphragm is probably due 
to a subdiaphragmatic abscess with compression of the right lung” (See Fig i) 
On the fifteenth day (November 9, 1926), under ethylene aniesthesia, an operation for 
subphremc abscess was done A four-inch incision was made over the right tenth rib 
in the posterior axillary line About inches of the rib was resected subpenosteally 
Incision was then made through the visceral pleura into the pleural cavity itself There 
was no evidence of infection in the pleural cavity and the lung was retracted above this 
incis on The visceral pleura was now sutured to the parietal pleura which covered the 
dome of the diaphragm in an elliptical manner, leaving a space some x inches 
through which to incise the diaphragm (See Fig 2 ) The latter was then incised and 
800 c c of foul-smelhng pus poured out Cultures of this fluid showed various organisms 
including Gram-negative bacilli. Gram-positive cocci in pairs and chains, and Gram- 
positive bacilli The abscess cavity was cautiously explored with the finger, but no 
accessory pockets were located The skin was sutured to the periosteum, in order to 
have less painful granulation area at dressings, and a rubber drainage tube was sutured 
in place The temperatuie quickly subsided, but three days later an abscess over the 
right inguinal ring became evident Under nitrous oxide gas this abscess was incised 
and 1-2 ounces of thick, creamy pus evacuated From this time on the convalescence was 
uneventful The discharge from the subphremc abscess diminished in quantity daily 
Thirty days after admission the patient was discharged from the hospital to his home 
in care of a nurse He rapidly gained in weight and three weeks later the wounds were 
completely healed and the child was in excellent health 

Frederick Chris roPHCR, M D , 

Evanston, Ills 
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AUSCULTATION IN DIAGNOSIS OF FRACTURE 

Auscultation, so widely used in general medicine and surgery, is strik- 
ingly neglected in the differential diagnosis of fracture It is tiue that the 
tests that may be applied in suspected cases aie numeious and varied It is 
title that many accident cases are so olwiously fracture cases that a mere 
glance or short palpation is all that is lequired to establish the diagnosis Yet 
the cases in which fiacture is suspected but indeterminable without X-ray are 
not rare This is especially true of those cases m which the fractuie is trans- 
verse and without displacement 

It IS well knowrn that bone is an excellent conductor of sound If one 
places the ear or stethoscope over one point on a bone and percusses over 
another, the transmitted sound is sharp, clear, and distinct This same 
phenomenon occurs when the points of auscultation and percussion are 
coveied by skin and fascia that is, are subcutaneous'^ It is also readilv 
understood that anv interruption in the continuitv of the bone between the 
points of auscultation and jiercussion will cause an impairment in sound 
transmission This mav be verified bv comparing the sound, snnilarlv elicited, 
liom the sv mmetncallv located bone of the bodv if desired Advantage mav 
therefore be taken of these facts m cases of suspected fracture In listening — 
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say ovei a condyle of the humerus while percussing the gi eater tubercle 
In egiity or rupture of the continuity ot the shaft of the humerus will then be 
indicated according as the sound is shaip and cleai or muffled or absent 

These ideas piompted the author to attempt a study of fracture cases 
using the principles and methods noted abo^e Results were gratifying from 
the stait One case, for example, was that of a woman with suspected frac- 
tuie of the femur The lady behe\ed that she had heard something crack on 
falling Diagnosis was indefinite Auscultation, used as above, showed 
definite impaiiment of sound transmission The note was dull — not shaip 
X-ray showed a tiansverse fracture without displacement! 

Another case was that of a boy who had injuied his leg The nature of 
the accident made fracture of the fibula very possible Point tenderness was 
elicited over the junction of the middle and distal thuds of this bone No 
other striking signs noi symptoms of fiactuie were piesent Diagnosis was 
uncertain The auscullatoiy test was negative The sounds of both tibice 
weie equal and of the same chaiactei and cpiality X-ray failed to show 
jiresence of fracture 

In a third case there had been fracture of the tibia with vaiious treatments 


and mistieatments Theie was healing extending o\ei several months with 
marked bowing of the extiemity Impairment of sound transmission (elicited 
with particular ease from this bone due to its subcutaneous location) was 
present Theie was also present a strikingly musical quality to the sound 
which was veiy different fiom that obtained in similar manner from the tibia 
of the other hmb 

It is believed that these expei lences J ai e sufficient to indicate the possi- 
bilities and usefulness of this method X-ray is costly, requires time and 
tiouble, and is frequently unavailable altogethei Any test then, which is 
simple, leady, economical, definite, and chaiactenstic, and which may fre- 
quently serve in the place of the X-ray, should be welcome to the profession 
It is hoped and believed that the pi ocedui e described herein will furnisli sucli 
an additional diagnostic aid Au’CRr S Arklsh, M D , 

San Fiancisco, Cal 

* Clear transmission of sound across the joints of the phahnges was obtained while 
percussing the end of the distal phalanx 

t The test was very definite Only a very fine fracture line was shown by P • 
JEach of these cases was verified by experienced physicians 
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THE INFLUENCE OF TRADITION IN SURGERY=*^ 

By Hubert A Roister, M D 

OF Raleigh, N C 

In one of his delightful essays Sir Clifford Allbutt voices his belief that 
“medicine was saved by the honor and vitality of its suigery from the 
fictions and the petrifications of philosophical systems,” and “that suigeiy, 
though scorned by the high stomachs of the Middle Ages, has never been the 
child or the humble companion of medicine, but the stone of the corner and 
the key to its true method ” When a great internist thus extols oui art, 
there is placed upon us who devote ourselves to its service the burden of 
deserving such praise and the responsibility of pioving our respectable 
descent Moreover, when our confreie further testifies that to ceitain profes- 
sional ancestors “our debt is rather one of preseivation of good tradition 
than of discovery,” interest awakens m those fiist things deposited in the 
cornerstone to be unlocked only by the true key 

Tradition, I confess, has ever intiigued me, has always caught my imagi- 
nation There is somewhat of savoiy satisfaction in the thought of doctrines, 
methods and customs literally handed down from antecedents to posterity, 
fiom one generation to another, from forefatheis to descendants by word of 
mouth without written memorials And this is tradition It constitutes the 
core of truth m some great ecclesiastic sects, it forms the nuclear basis of 
peinianent fiaternal orders, it saies for the world what is worshipful in 
jiottery, in painting, in all the work of artists and aitisans — this giving over 
fiom father to son, nay, to all those in a family, a wa\ of reproducing the 
Good, the Tiue, the Beautiful 

“ Nobody can make a tradition,” protests a character of Ha\\i.horne’s, 
“ it takes a century to make it ” But its transmission adown the generations 
of men is near to creative expression in that it pieser\es, and majhap 
meliorates, the process That which is handed down may be an intangible, 
imponderable thing — a statement, an opinion, a bod} of knowledge, or meiel} 
a tuck of the hands, a mixtuie of d\es, a mechanical foim Yet it is 
leal and composes the finer art, no doubt, foi that it is not reduced to 
punted uords 

Yet written tradition remains A practice brought down oxer a long 
number of xears is finall} put into waiting and earned on forex er afterward 
as an accepted method This is none the less a traditional precejit in its 
conception and its character After all. as Lowell puts it, “there is onlx one 

* President’s address before the Southern Surgical Association, December 15, 1926 
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thing better than tradition, and that is the original and eternal life out of 
which all tradition takes its rise ” 

In a sense the line between tradition and myth is often difficult to distin- 
guish One may merge into the other The differentiating mark is to deter- 
mine whether the doctrines stand the test of time, whether they remain 
through the ages as lasting verities, or whether they have faded and been 
cast aside in the light of progressive knowledge When ancient practices fail 
to correspond to modern experience you may be sure they are spurious But, 
if they sustain and strengthen as years accumulate, their i eal merit is attested 
As Haldane warns, however, that “we must learn not to take traditional 
morals too seriously,” so perhaps it behooves us not to lay too indiscriminate 
a hold upon all that is passed down to us, but cleave only unto the “ preser- 
vation of good tradition,” that which abides, which becomes part and parcel 
of our practice 

Are there not valid traditions m surgery? Are we not beholden to an 
extensive mass of oral information, inexact records, if you will, — evidence 
of things far m the past, imparted from the earliest times to the present? 
Are we not dependent upon a continuing compact ot truth, thought out and 
tried out, borne to us through centuries from seer to student m personal 
contact over and above what has been written? How else account for the 
perseverance of our surgical saints in the Dark Ages? Truly the preser- 
vation of tradition m surgery has contributed to its succession no less than 
the published treatise or the written word Tested method handed down from 
master to pupil is quite as valuable as, and doubtless more impressive than, 
the studied statement recorded on the printed page No derogation heie shall 
he upon the records of our art, without them we should not have advanced, 
we would have been deprived of the greater knowledge of the past, and we 
could not now carry the gospel of surgery to all peoples Take away surgical 
tradition, however, and you wipe out the personal impression, the inspired 
example, the visualized achievement 

From the beginning tradition has established itself in surgery Certain 
primaeval principles which have endured are now our common property, a 
fixed pait of our knowledge and our performance, put into play without a 
thought of their derivation So glibly do we practice the precepts of our 
fathers that we forget, if we ever knew, the basic source, from which come 
the tenets of our faith Though “ tradition wears a snowy beard,” not all its 
elder doctrines are decadent nor all its newer postulates pei feet 

“ But what are true, alas ' they are not new, 

And what are new, they are, alas ' not true ” 

What IS old may appear very new, and what seems new may be very old 
Really, “ nothing is so new as what has been long forgotten ” Not soon s la 
I forget the great Halsted, scheduled to present before a session of t e 
Southern Surgical Association his original work on banding an 
but instead throwing open upon the desk a book, found in a library t le nij, 
before, containing a complete description including colored plates, o 
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identical method published b} a French physician in the eighteenth century 
The tribute of an open-minded investigator to the esteem of “whatsoe\er 
things are true ” 

Surgical traditions, then, whether ancient or modem, have lived to 
influence later times, only if they weie genuine and successful Adoration of 
a fetish or the exaltation of spurious doctrines, originating m charlatanical 
minds, can lay no claim for regard Our faithful fellows of the olden times 
saw to it that these false practices were discarded, that ineffective methods 
were improved Pare, the renowned pragmatist, “ opened a new era foi 
surgery,” according to Packaid, “ by revealing to the surgical world the value 
of personal experience combined with a knowledge of the science of surgery, 
as contiasted with the slavish submission to traditional dogma which had 
heietofore pi evaded” Is it not something to overturn oldei tiaditions, 
unearth the good in others, oi substitute fresher and sounder ones^ This is 
the way the spirit of leal tradition woiks The traditions of surgery have 
come down to us in long piocession and they are still in the making To-da} ’s 
unwiitten method may be the tradition of to-morrow Recall our comments 
upon the “new” and the “tiue” Sa)'s Pare to his ciitic, the “little mas- 
tei ” “ ‘ To tie the \essel aftei amputation is a new remedy,’ sa} you, ' there- 
foie It should not be used ’ This is badly argued for a doctor ” 

As well as I have been permitted to separate them, the suigical tiaditions 
coming fiom the remotest times, constituting a part of our piesent heiitage, 
occur to me in three aspects the intellectual, the moral and the technical 
These divisions, indeed, contain the three essential ingiedients foi the making 
of a good surgeon in an} age — a cleai head, an honest heait and a skilful hand 
Those principles handed down chiefly through the intellect would com- 
prise knowledge gained by studv of cases and watching the effects of certain 
practices, infoimation deiived from discussions at the time of, or after, the 
exainmation of patients Mere tr}ing out. however, cannot compensate for 
intelligent instruction, for “ experience is fallacious ” But, 

“He i\lio cloth strnc against experience, 

Is not worth} to discourse of high science” 

The moral traditions of surgery ha\e had to do largely noth cultixation 
of sound judgment ajipreciation of the human element and recognition of the 
peisonal equation These qualities are innate rather than acquired but are 
capable of remaikable dcxelopment in the right kind of an individual Stan- 
daids of ethics and codes of conduct are designed to uphold compliance with 
the highest conceptions But how fruitless are written rules of deportment ' 
Those wdio need them are haidh to be bound by them, and those who would 
feel bound b\ them do not need them More than all in the matter of the 
moial perception of the surgeon is his association with “those of like faith 
and ordei ” an imbibing of the inner essence from leaders and teachers who 
are worth} of admiration, of imitation In no wise better than b} tradition 
can judgment, peisonalitx and humanit\ in surger} be exemplified Right 
constantl} one is able to estimate a colleagues surgical class b} knowing 
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his instructors, his senior officers, his associates, particularly those whom he 
strives to copy The earmarks of tradition stand out strong_the uncon- 
scious working of precept and example, more potent and protracted m its 
sway than mere written words 

Technical tradition is no whit less important or less ethical than that 
attained through the intellect and the spirit In truth the mechanical side 
of surgery, nothing more than the coordination of head and hand, combines 
the attributes of both the previous piinciples Emphatically character shows 
in the surgeon’s handiwork Conscientious technic is the sign of a high moral 
purpose expressed m its most practical form Tradition here plays a power- 
ful part What is described and printed often is not near so striking as 
what IS demonstrated and passed on Both means are essential Description 
and illustration form the best alliance, knowing how and showing how 
produce the most effectual arrangement “ The operations of surgery,” said 
Pare, “ are learnt by the eye and by the touch ” So much the more valuable 
then, is the education of the surgeon which comes through observation and 
experience, bolstered up by previous drilling in fundamental knowledge, and 
guided by the personal hand of a preceptor, rather than through a helpless 
dependence upon theoretical instruction without a thorough training m actual 
contact with a competent and commanding master Further from me than 
anyone else I know is any intention to flout the close study of surgical litera- 
ture or the immense benefit resulting fiom mental and cultural preparation 
for the surgeon’s career Learning everything possible from these sources 
as well as acquiring all that comes through the great body of tradition brings 
us to the ideal evei*y loyal surgeon strives to reach We find difficulty in 
appreciating the unwritten unless we know the written , we cannot reap the 
largest advantage of the practical unless we are acquainted 'with the theoretical 
Examples are not wanting in surgical annals to show the weight of 
tradition The great pioneers passed on to us through then apprentices and 
successors most precious truths and wdiolesome practices Their followers 
added to, or subtracted from, these methods, as the need might be Even 
down to this period the force, often insensible force, of traditional experience 
IS recognized Not all the ancient lore of our surgical sages has come down 
to us either in documentary or in unwritten memorials , much of each is 
unworthy of transmission What has been written is available for all, that 
which was handed from person to person has had an unconscious influence 
upon every one of us And behind what was preserved m writing stand t le 
greater unsaid, yet loud speaking things — character, prestige, truth 

The professional “ Father ” of us all sets the pace m his famous works, 
long since made available for perpetual record Beyond and above all that le 
wrote, between the lines of his every page, may be seen the stamp of tra ition, 
furnishing the motif, enveloping the scene Hear the immortal Hippocra es 
as he describes the setting of an operation “ The things relating to 
are— the patient, the operator, the assistants, the ’f ' 

where and how, how many things, and how, where the body, and the i 
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ments, the tune, the manner, the place” Further “the opeiator is either 
sitting or standing, conveniently for himself, foi the person opeiated upon, 
for the light ” Again “ The robe, in a neat and orderly manner, is to be 
thrown over the elbows and shoulders equally and proportionally ” Specifi- 
cally, he advised that “the nails should be neithei longer nor shorter than 
the points of the fingers, and the surgeon should piactice with the extremities 
of the fingers, the index-finger being usually turned to the thumb , when using 
the entire hand, it should be prone , when both hands, they should be opposed 
to one another One should practice all sorts of work with either of 

them, and with both together (for they are both alike), endeavoring to do 
them well, elegantly, quickly, without trouble, neatly and promptly ” Speak- 
ing of instruments, he counsels that they are to be handled “ so that they may 
not impede the work, and that there may be no difficulty in taking hold of 
them But if another gives them, he must be ready a little beforehand, 

and do as 3'Ou direct ” 

What a lesson in detail is this orderly recital of surgical technic, surely 
not to be despised m this modern da}' > Can we not perceive in the back- 
ground of the picture the glowing personality of the master, the enthusiasm 
and energy, the inner fire and the holy zeal, inexpressible in words ^ He 
treats of the preparation for the operation, putting the patient first and the 
place last He consideis the position of the surgeon and his relation to the 
light He lays stress upon the operating gown and its proper adjustment 
He devotes care to the finger-nails and the use of the hands, apparently 
advising the surgeon to become ambidextrous — a suggestion which the elder 
Ashhurst, however, deprecated as likely to bestow upon the operator two left 
hands Lastly, he notes what is perhaps the gieatest gift in an assist- 
ant — anticipation 

The reason that Galen dominated medical and surgical thinking for over 
fifteen hundred years, was his reliance upon practical evidence and his talent 
in demonstrating its application Arabian ph}sicians were largely instru- 
mental in upholding and canying on Galen’s teachings It has been said of 
Vesalius that “ he cast aside tradition and saw with his own eyes ” But did 
he lose the spirit of ancient learning or despise the truth as handed down 
from his forbears^ Undoubtedly not, for from the same source as this 
criticism comes the admission that V esalius not only did not overthrow Galen, 
but was his follower in science — improved on him, corrected many of his 
errors, but nevertheless stuck to the doctrines of his teacher Although the 
supreme contribution of Haller was his voluminous work on the history and 
literature of surgery, yet his important accomplishment, in Mumford’s view, 
was “ his teaching surgeons how to study,” and “ by his example he did more 
even than by his preaching ” 

If there ever was one among us who both absorbed and generated tra- 
dition, It was John Hunter In his early life, untutored in letters and 
uninformed of what had been done before him, he became later associated 
with educated companions and lived in an environment from which he 
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derived profound knovrledge Always, howevei, “he did his own thinking” 
and he was conspicuously able to pass that thinking on to others in most vivid 
fashion He had a passionate disdain for published dissertations and held to 
methods of demonstration and experimentation His young pupils were 
mspnited and lifted up bj- close communion with this embodiment of genius 
The impel ishable Joseph Lister, without whose life and labors we would 
not, here assembled, discuss surgical problems of the cranial cavity, the 
abdomen, the joints, the thorax, nor revel m the unblemished healing of our 
umunds, was j^reeminently a child of tradition in surgery By inheritance 
and education his training was that obtained in the usual line ot association 
with the highest type of surgeons m his day He received the best instruction 
and embraced the widest oppoi turn ties of his time But he went his col- 
leagues one better he observed and pondered over and was awakened by 
what they had taken as a matter of course He was fired by a glow of 
discontent He put together what had been handed down to him, conquered 
the most terrible enemy in the domain of surgery, and forthwith made a new 
tradition His disciples dispensed his doctrine and his procedure, not to 
change Ins principles, only to perfect his methods And what one of us has 
not gained more from transmitted Listeiian tradition, from knowledge 
acquiied at the hands of those who were with “The Chief,” than from 
information secured in the perusal of his written theses^ In truth I might 
venture the assertion that scarcely one of us has read the published papers of 
Lister from his earliest studies up to his final address And yet from those 
pioneer pupils who went from the uttermost parts of the earth to worship at 
his sanctuary, the whole surgical world soon heard the tidings of antisepsis 
What shall be said of surgical tradition in this newer age^ It still exists, 
nay, let us hope, even the older spirit has not departed Who among us 
does not feel the satisfying leflection of a former fellowship with a teacher, 
a preceptor, a “chief,” source of the light that has never failed^ Do we 
not count our apprenticeship with such men the crowning glory of our 
experience^ Far more penetrating and memoiable are the concrete sayings 
and doings of these men than any collections of their writings or transcripts 
of their lectures Understand me study of surgical authors is essential to a 
broad conception of our science, it should be encouraged, requiied, insisted 
on But the highest development of the art of surger}' can come only through 
traditional association Think of Gross, Tieves, Kocher, merely in terms 
of their texts and the}^ stand out, of course, above their fellows, but consider 
them intimately in the radiance of what they brought out in their assistants 
and students and they shine on as stars that cannot be dimmed 

With what measure shall we appraise the value of the teaching transmitte 
by a Richardson, a Murphy, or an Ochsner to those so fortunate as to come 
within their ciicle^ And who would exchange this inner acquisition for tie 
knowledge gained from their printed words, clear and cogent though tliev le 
We of the younger time may well pause and contemplate our privilege in le 
possession of sound surgical tradition as exhibited in our own contemporar- 
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les the emnient and masteily Mayo, the skilful and daiing Deavei , the 
scholaily, scientific Matas, the sane, lesouiceful Finney Consecrated alle- 
giance to the mneimost spnit of these oui leadeis, pi evidential contact with 
them in their piofessional life, will bung us to a leahzation of what faithful 
tiadition they in turn have bi ought down the path of the ages Theie is 
something to be won fiom this companionship that comes in no other way 
And what it is we may not know It may be the touch, the presence, the 
attitude, the word by the way But theie it is, if we find it 

It means much to have been with the masteis Not all of us, unfoitu- 
nately, can trail with the gieat, oi find opportunities for training under the 
celebrated of the earth But we can cling to ” good tradition ” wheresoever 
we recognize it Beside the masteis of lepute there are also masters in 
spiiit, foi some most unsung are most inspiied They, too, link the funda- 
mentals of one period with those of another I agree with those who 
believe that the highest attainment of a teacher is to raise up pupils greater 
than himself Thus the ambition of a surgeon should be to develop at least 
one competent successor This may be an almost impossible objective with a 
few, it should be the goal of all, so that theie may be fulfilled the prophecy, 
“ and greater works than these shall he do ” It can be brought to pass 
only through the vital bond of tiadition, liteially the handing over of knowl- 
edge from master to apprentice Through this channel alone can be cained 
forward the expanding ideas of our progiessive science, each succeeding 
generation bettering its predecessoi, each fellow of the craft bringing up an 
understudy who may bear the standaid still higher 

Newer and wider knowledge will surely arrive, simpler and better methods 
must be found, but certain principles are eteinal There are suigeons who 
are tempted into the belief that change necessarily means improvement , there 
are some who stubbornly decline to consider any variation from fixed usage , 
there are still others who, while refusing to be governed “ by doctrines fash- 
ioned to the vai-ying houi,” yet willingly and eagerly take hold of the new, 
if it be true, who discontinue their customary methods and discard their 
pet practices whenever a bettei way is opened This is the truer part In 
such an attitude one keeps unsullied the traditions of the past and by the 
same sign looks foi added wisdom throughout the succeeding years 

The young aspirant of the present period has not only extensive oppor- 
tunities for educating himself under the individual teacher, but also abundant 
openings for surgical pilgrimages to the shrines of other worthies Good is 
gamed by going from the place of oiiginal training to another, even if less 
famous, for all wisdom did not originate, nor will it end, m any paiticular 
location It IS well to learn in the beginning that there are “ more things in 
heaven and eaith, Horatio, than are dreamt of in thy philosophy,” that there 
are more ways than one of doing the same thing Some of the most eminent 
American surgeons now at the less active stage of their careers owe much 
to early rounds of the operating rooms of the older men who were animated 
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by the tiaditions of our forefathers Peripatetic visiting, engaged in loosely 
and without purpose, is of no avail Systematic attendance upon clinics, seek- 
ing foi light upon some obscure subject, hoping for help where it may be 
found — these lepiesent legitimate and durable effoits of the honest surgeon 
It has always been the custom among those who lead In his account of the 
ideal surgeon the mighty Guy de Chauliac provides “that he should have 
seen othei s operate ” 

The Southern Surgical Association in itself is a tiadition This unique 
organization, over which by your generous indulgence I have now the honor 
to pieside, was conceived in an unselfish devotion to the faith of the fathers 
and bom in a righteous regard for the highest aims of surgical science Now 
nearing its fortieth yeai of existence, the Association remains true to its 
original ideals, not for one moment has it departed from the spirit of the 
principles laid down by its Founders 

Wliat aie the factois which have kept us true to oiir origin, that have 
knit us closely together and still set us apart fiom all other similar societies'^ 
I love to believe that it is because we aie a guild whose brothers are bound in 
a common purpose to relieve suffeiing, to put away death, to grow in scientific 
grace, to add to the world’s weal We have stood for these things, and we 
will stand foi them to the end I am peisuaded, also, that exploitation has 
never enteied our threshold, and that no low oi unselfish interest whatever 
has guided our thought Can more be said ^ Yes, this Paramount and pre- 
eminent in the very waip and woof of this Association is an inherited 
tradition, gathered m the souls of the Founders, gaming momentum through 
the decades and going on to its flowei in the lives of us all That tradition 
is not visible on the printed pages of the constitution and the by-laws, neither 
can it be discoveied m lules, resolutions oi reports It exists m the minds 
and hearts of the Fellows, comrades m reverence for the right That tra- 
dition IS the tie that binds us It is honorable, it is sacred, it is immortal 
Hold fast to that which is good 
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TREATMENT OF INFECTIONS OF THE FACE'' 

By John W Price, Jr, MD 

or Loxiisvii.x,r, Ky 

The treatment of infections of the nose, iippei lip and face, diftei fiom 
the treatment of other infected aieas, on account of the anatomy of these 
parts Here there is inci eased dangei of thrombophlebitis, embolism, cavein- 
ous sinus-thiombosis, meningitis, septic?emia and pyemia 

Fiom these infections bacteiia readily enter the facial veins which have 
no valves, fiom the facial vein the bacteria may pass into the ophthalmic 
vein and so to the cavernous sinus, Treves^, or, via the pterygoid venous 
plexus to the cavernous sinus, Tayloi', or, the bacteria may pass fiom 
the facial vein to the external jugular 

In a vei-y excellent paper on this subject Martin ' shows that the seiious 
nature of these lesions was recognized seventy-foui yeais ago Latei autop- 
sies on patients dying with facial infections, showed thromboplrlebitis of 
the facial and jugular veins, thrombosis of the cavernous sinus, septicismia, 
pyemia and lung abscess 

Sir William Wheeler has reviewed this subject recently m an editorial 
m the October numbei of Atnyeiy, Gynecology and Obstet}jcs, and mentions 
four fatal cases 

In the past ten years theie have been published at least eight articles on 
the subject Kahn ^ leports three fatal cases of lip infections, which were in 
a hopeless condition at the time he first saw them 

Martin^ reports seven cases who had widespiead general infection, oi 
cavernous smus-thrombosis complicating infections of the face, when they 
came under observation The striking thing in the histones of Martin’s 
cases is that all of these patients had picked oi squeezed a pimple, or had 
had one opened by the family physician These seven patients weie admitted 
to St Lukes’ Hospital, New Yoik, during the period between July 17, 1911 
and January 8, 1922 All weie operated upon at once by multiple incisions 
under ansesthesia, and six died 

The late Dr J William White was ever fond of saying “ My fiiend. 
Sir Frederick Treves, says so and so,” and years later I lemembered his 
saying that Sir Fredeiick Treves said, “Infections of the lips should not 
be cut in the early stages on account of the danger of facial vein infection 
and thrombosis ” This advice of Treves has been overlooked in the past 
by many physicians 

In the summer of 1917! ^ friend had a pimple in the nose On Saturday 
morning he went to see a well-known specialist who opened the pimple 
On the following Tuesday moining he died 

Read before the Southern Surgical Association, December 16, 1926 
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At this time, the late Dr W O Robeits . 

never known a patient who had a pimple on the nose hm ^ 
the face to recover, if the pimple were cut ’ ^ 

The following case, however, illust.ates that such a pahenl may recover 

?ror.Lr:T’.“"'r »• 

nose incised by a Nose and Throat Specialist ’ " 

greatly swollen and cfdmLL^'The^tpltahsr nostril The nose became 

SIX hours later, when he came under mv aKc pustule on the inside Thirty- 

and eyelids were swollen and mdemar and entire side of the face 

glazed, purphsh rS iTn n ?“"' covered by 

there ;Z a »,,« »' b.ne' 

whicli were pointing Temperature iva's loi ^Th * °°f^’ f""* *"'° " 
to be described later, and recovered I 'f 

skin defect on the side nf tliP ^ mention that when suppuration ceased the 

The next ca 1 to iLn severe infections are rare 

pimple, on the upper nart^^of ^ yomg married woman who opened a pustule, or 

called in consulta^tLi ^ I / I swelling and oedema soon occurred, she 

face and m e gM a" w hf """ - >“ 

Case ITT wL 7 appearance of the pustule she was dead. 

recovered in ten days ^ carbuncle of the cheek He 

the cheek while sL^neon^ (• r ’ ^ mjured himself on 

Case V was tliA « 7^'” A carbuncle developed and he recovered in ten davs 

shaving on a train A rT^h ^^i ”7^’ months later injured his upper hp while 

the skin of the hns c ^ developed and he recovered m two weeks In this case 

zme oxfde Lww ? . ’’ad entirely healed the 

During the cleaninp- ^ with gasoline, and the lip further cleaned with alcohol 

hours later he har? ^ e patient complained of the alcohol burning him Fifteen 

twenty -four hours fl pustules about hair follicles of the upper hp Within 

hp The swelhno- ^ pustule about practically every hair follicle of his upper 

four and one-hS tremendous By actual measurement it was 

lower hp one-half inches wide, so that it overhung the 

submaxillary^regimm oedema had invaded the entire face, and 

During this stasre thp ^ and brawniness, however, was confined to the hp 

chrome, and 4 ner cpnr” pamted with 2 per cent solution of mercuro- 

were lifted off of fhe> a 7 compresses were kept on the lip constantly The heads 
bihty of contmuinir t! facilitate drainage I seriously questioned the advisa- 

be if free mnsiAnc j ^ septiccemia greater than it would 

judiced I called m cotsuSia ’"n ^^^cing that my judgment might be pre- 
postpone the dane-erAiis Abell, who agreed that we could at least 

After three davs holding his own at the present time 

the number of opLinms infection m three points , at each point 

developed As the nm c At these points true carbuncles 

openings was divided By7m m'etT^rf f’’^ connecting skin between two 

ahvav s tow-ards the centre an4 1 connecting two nearby openings, 

w'as improved the s?Ai,rri,o n ways staying within the zone of infiltration, drainage 
cedema of the face anH ischarged, and at the end of ten days almost all of the 

face and neck had disappeared Only the hp was swollen At this point 
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the nurse allowed the dressings to get dry and withm ten hours the Up was again swollen 
to twice Its normal size From then on, however, no accidents occurred and the patient 

made a complete recovery , r ^ 

Case VI —October, 1926, Mrs J P E , had a pustule on the lower lip The infection 

spread and at the time I was called m consultation there was drainage from five openings 
Four openings on the outside and one opening on the inside There was tremendous 
osdema of the face and neck The same treatment was used as is described below The 
patient recovered in seventeen days The external scar is lineal 

Ticatment — ^Ihe tieatment of infections of the nose, upper lip and uppei 
part of the face may be outlined accoiding to the degree of the infection 

The infected piocess may be seen m three stages First, the initial 
lesion, second, the peiiod of extension, and third, the peiiod of thiombo- 
phlebitis, embolism and septicjemia 

The Fv st Stage — The initial lesion is usually confined to a hair follicle, 
sebaceous gland or sweat gland It appears circumsciibed and superficial 
The skin is red, slightly swollen, oedematous, hard and tender for twenty-four 
hours During the following day a cential point, the size of a pin-head, 
becomes necrotic and appeal s yellow beneath the epithelium 

The tieatment of this stage consists laigely of “ don’ts ” Don’t squeeze, 
don’t pick, don’t cut One should cariy a bottle of alcohol m his pocket and 
apply the alcohol to the infected areas every hour, or a diop of mercuio- 
chrorae may be applied two 01 three times a day After another twenty-four 
hours the process is definitely localized in most cases The necrotic area may 
be opened with safety Alcohol or mercui ochi ome may be applied, and 
resolution occuis 

The Second Stage — The second stage, the period of extension, develops 
when localization fails to occur, or as is usually the case, after the infected 
area has attracted the patient’s attention, and either he 01 his family physi- 
cian squeeze, pick or cut into it Within twenty-four hours the infection 
invades the neighboring hair follicles and glands A carbuncle is developing 
A wide area of surrounding tissue is swollen, oedematous, infiltrated Pain 
IS intense If a lip is involved it becomes two or three times its normal size 
The skin is purplish red About the central necrotic focus, the tissues are 
very hard and tender If it has been opened there is almost no discharge 
A small gray slough is visible It seems to the writer that it is this condition 
which has led so many physicians into using a kmfe at once, and on finding 
no free pus to squeeze the tissues or to probe them The early incision, 
squeezing and probing, not only fails to give relief but causes a further rapid 
spreading of the infection, and frequently results in a fatal thrombophlebitis 
of the facial vein, or septicEemia 

The treatment of the second stage is as follows 

Constitutional — ^The patient’s powers of resistance should be reinforced 

by feeding The local measures will insure rest, sleep, drainage and freedom 
from pain 

The local tieatment is divided into two stages During the first few days 
the one or more necrotic points are kept open, and compresses saturated m 
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4 per cent salt solution, are applied eveiy houi and kept constantly wet 
day and night by f i esh salt solution being added to the gauze with a dropper 
every fifteen minutes (The gauze is so small that it tends to dry in this 
time Large gauze compresses are to be avoided because their weight 
mterfeies with the superficial circulation and also because large compresses 
aie painful ) 

The second stage of the treatment begins when the process has become 
localized and the process of hqui faction has advanced This stage is recog- 
nized by a more abundant discharge Now is the time when small multiple 
incisions may be made to connect the multiple openings toward the centre 
Small bits of gauze are inserted to keep the skin edges apart, and to maintain 
drainage Tlie compresses aie continued as before until healing has occurred 
By this method of delayed opeiafiz'e mtcifctencc we confine our incisions 
to the walled-off zone, and zve avoid cut f mg into veini zvhich aie not blocked, 
and lessen the chief danger of a carbuncle of the nose, upper lip, or uppei 
part of the face, namely, septicaemia or a thrombophlebitis and embolism 
of the facial vein 

The Thud Stage — If the patient is seen for the fiist time in the third 
stage of the process, with thrombosis of the cavernous sinus, meningitis or 
septicaemia, the case is, in all piobability, hopeless Nothing will be gamed by 
multiple incisions, as illustrated by the case reports of Martin and Kahn 
If theie IS no cavernous sinus-thrombosis, but a septicaemia is present, 
the same local measures as described foi Stage 2 should be applied, and the 
usual methods for combating a septicaemia instituted Intravenous injections 
of gentian violet and meictirochrome have been suggested 
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EXPERIENCES WITH THE THYROID PROBLEM IN A 

DETROIT CLINIC-^ 

By Roy D McClure, MD 

OF Detroit, Mich 

FROM THE SURGICAL DEP\RTMENT OF THE HEXRI FORD IIOSPITVL 

For the year 1915, tlieie are listed in the Index Medtcns, 175 papers on 
the thyroid gland and its diseases In 1920, there aie 215 such papers listed, 
while in 1925, there are 510 One real discoveiy had just been made, and 
that was the discover}^ and isolation of thyroxin by Kendall (1914) Some 
lefinements in operating technic have been repoited but nothing of gieat 
moment Definite progress has been made in the study of the metabolism of 
goitre patients, and this knowledge has been so thoroughly spread that theie 
are few surgeons who care to operate on a sick thyroid patient without first 
having metabolism studies, which help so much m the judgment as to the 
proper time to operate The levval of the use of 10dm in the treatment of 
goitre — a tieatment as old as the history of medicine — ^lias added much to the 
success of the operative treatment of Graves’ disease as well as in diminishing 
greatly the amount of colloid goitre It not only aids in the prevention, but 
serves in the actual tieatment of colloid goitre 

These thousands of papers on the subject of goitre m one decade are 
mostly concerning one new scientific discoveiy, lefinements of operative 
technic, metabolism, anaesthesia, classifications — clinical and pathological — 
together with personal experiences of the authors This hteiature is increas- 
ing with such an accelerating curve, that at this rate theie will be produced 
within a short time a hundred papers a month on this subject This is rather 
appalling to those who must covei the literatuie Since the theoietically ideal 
state of a clearing house for knowledge, in which only papers with new facts 
would be worthy of publication, is not yet attained and might not peihaps be 
desirable, we find excuse for presenting to you this brief discussion of some 
of our experiences and to set before you a plea for earlier operation 111 the 
gieat group of adenomas of the thyioid 

Suigery has 1 cached the stage where eveiythmg is done to save the small 
percentage of patients We know that the great peicentage of patients with 
appendicitis get over an attack without operation Eaily operation is advised 
to save that small percentage who get peritonitis and die After caieful 
survey of the reported deaths, with 01 without operation, we believe that all 
patients who have adenomas of the thyroid" should be advised to have such 
adenomas excised We have come to this conclusion because the statistical 
studies from the various clinics, as well as oui own lesults, show that the 
toxic adenoma cases are responsible for more than twice as many deaths as 
IS exophthalmic goitre Not only is the adenoma a menace on account of its 
potential toxicity, but it may also be regarded as a precancerous lesion 
* Read before the Southern Surgical Association, December 15, 1926 
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Carcinoma of the thyroid is fai fiom being a negligible disease, and it 
usually arises in an adenoma Precancerous lesions elsewhere in the body 
are regularly removed 

An early operation for adenoma or adenomata of the thyroid without 
symptoms oi with very few symptoms should be as near danger-free as is any 
suigery Its potential good is enormous By'- some this is and will be 
regarded as a ladical suigical idea, but b)'’ those of us seeing laige numbers 
of patients with toxic thyioid adenomata, many of whom die needlessly early 
deaths, the idea is known to deserve serious consideration and discussion, just 
as did the idea of early operation for appendicitis Even though a patient 
very ill with toxic adenoma comes successfully thiough the operative proce- 
dure, she or he has suffered irreparable damage to the heart muscle and 
undoubtedly has a diminished life expectancy^ 

Just at this point it might be well to give our experience concerning the 
use of lodin in the prevention of goitre 

About three }''eais ago m Michigan there was a good deal of public propa- 
ganda about the prevention of goitie by the administration of lodin In our 
clinic for some time before this, we had been using sodium lodid in the 
treatment of adolescent goitre and several hundred children, mostly females, 
were treated by us over a period of some years by the administration of 
sodium lodid in small doses for a period of three weeks, twice each year 
The result of tieatment by this method is most satisfactory and in practically 
all cases the goitre diminished greatly in size and has not since caused trouble 
In a few cases we had acute lodin reaction m the thyi oid, which, however, m 
a short time subsided 

In Michigan, the salt manufacturers jmt out table salt containing lochn 
This has been introduced to the community through the grocers so that lodin 
table salt is in general use in Deti oit It was thought that in this way every- 
one would make up for the deficiency m oui legion in lodm intake This is 
a lather uncertain method, however Many people do not like salt m their 
foods and do not use salt as a condiment at the table, and even go so far as 
to insist on salt-free butter One patient that I have with this idiosyncrasy 
against salt now has a colloid goitre So it is seen that this method is not 
sufficient, as many of the population do not get lodin by this method 

Now the statistics which I am giving seem fairly'^ conclusive in condemn 
mg this method of the distribution of lodin It is known that an over-use o 
lodm results in activating adenomas of the thyroid and that it can produce 
an acute toxic condition It is very piobable that for this reason the use o 
lodm generally' m the treatment of goitre fell into such disrepute with some 
of the leading medical men of the latter part of last century and the first part 
of this one These statistics, obtained from our Health Department m 
Detroit, are most striking and suggestne 

The general use of table salt with lodm began in the latter part of 19^4 
The death rate in Detroit, as registered m the Health Department in t le 
year 1916 showed the total number of goitie deaths as 17 — a death rate 0 
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2 44 per 100,000 The following year the death rate was 4 32 , then the 
successive years it was 2 45, 3 99, 2 74, 3 07, 463, 3 71, with 4 16 in 1924 
It was in this yeai that the geneial use of table salt w"!!!! lodin was begun 
The deaths fioin goitie in 1924, in Detioit, weie 47, with a death late of 4 16 
In the next year, after this tieatment had become generally used, the deaths 
showed a jump fioni 47 to 76, with a death rate of 6 i, and in 1926, which 
are completed up until the first of December and estimated for this month, 
they jump to 122 deaths with a death late of 9 4 This may be a most distinct 
and pel haps alarming result of the general use of lodin without control The 
only othei possible explanation is that the physicians aie as a result of this 
propaganda, using lodin injudiciously in the treatment of toxic adenoma and 
exophthalmic goitie It is inteiestmg to note that these deaths are divided 
in our Health Department as toxic goitre and simple goitre The number 
of toxic goitres as shown by these statistics shows a change The deaths 
in toxic goitres have increased m percentage fiom 2 26 to 8 5 per 100,000, 
whereas the simple goitie rate has deci eased from i 22 to 09 These statis- 
tics are most distinct in suggesting that the free use of 10dm table salt should 
be discontinued, but I believe the controlled lodin dosage should be again 
substituted, for theie is no doubt of its beneficial effect if used in this way 

We also use lodin in preparing our toxic goitre patients for opeiation It 
IS of the greatest value in reducing the time necessary for rest before opera- 
tion, in both the exophthalmic cases and the toxic adenomata if they have not 
previously been tieated with 10dm, a practice which should be condemned 
Our experience does not agree with some who advise against the use of lodin 
as a pre-operative measure m the toxic adenoma cases 

The simple or colloid goitres came to operation only on account of tiachial 
pressure, stretching of recurrent laryngeal nerves, or for cosmetic reasons 

The adenoma group have been operated on for the above reasons occa- 
sionally, but usually on account of toxic symptoms, 1 e , they showed definite 
signs of h) perthyroidism The exophthalmic patients were ojDerated on 111 
practically every instance The operation followed is that introduced and 
described by Dr W S Halsted In a good percentage of the cases a 
multiple stage opeiation was done The usual anaesthetic used is ethylene 
gas In an experience of ovei 600 goitre anaesthesias with ethylene, we con- 
clude that it IS well tolerated and that it exerts no stimulating or depressing 
influence on the heart 

A number of the patients operated on had previously been treated by 
Rontgen-ray or radium with some improvement, but with unsatisfactory 
results, not approximating in any way the results which we see in patients 
of a similar long-standing stage of development of the disease treated by 
operative measures 

Over 86,000 patients have had physical examinations in our clinic These 
patients belong mostly to the private patient class To determine the preva- 
lence of goitre or its symptoms in such a group regardless of the complaint or 
diagnosis, we have made a survey of the first 50,000 patients This is being 
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done by having a goitie card (see sample) for each patient The different 
items as found positive are legistered by punching To get the cards of 
patients positive for any desiied fact these cards are lun through the sorting 
machine at the late of 12,000 per hour We will not bore you with many 
of these statistics now 

In the first 50,000 we had had 3092 patients with some enlargement of the 
thyroid, noted in the histoiy Of these 2564 were women, 528 were men— a 
ratio of about 5 to i The non-operative cases included 111 the above figures 
total 2667 Of these 2189 were women and 476 were men — a ratio here of 
about 4 to I The operative cases totaled 424, of which 375 were women 
and 49 were men — a ratio of nearh'^ 9 to i 

Of 17,250 patients coming to the clinic during the year 1925, 211 had 
operation foi goitre — (a) simple 01 colloid, 23, (b) adenoma of all types, 
loi , (c) exophthalmic or hy^perplastic, 79 Of this number 62 per cent only 
complained of goitre We will to-day analyze only the woik of this one 3fear 
Of these 21 1 operated cases, 55 per cent have been regarded as severely toxic 
and correspondingly grave operatn^e risks, 30 per cent have been less toxic 
and 15 per cent had few 01 no symptoms of hyperthyroidism Of the 118 
very toxic cases, 55 per cent showed puiely parenchymatous hypertrophy and 
hypeiplasia, 31 5 per cent were adenomata, 42 per cent showed adenomata 
and hyperplasia, 8 5 pei cent weie colloid goitres and there was one case of 
tuberculosis of the thyroid The 62 mildly toxic and the 31 non-to\ic cases 
showed different peicentages Pure parenchymatous hypertrophy and hyper- 
plasia was present in only 21 pei cent, while 665 per cent were adenomata, 
1 1 pel cent were mixed adenoma and hyperplasia , i pei cent was colloid and 
I pel cent was noimal thyroid Of the 31 non-toxic cases 32 per cent 
showed pure hyperplasia and hypertrophy , 74 per cent were adenomata , 3 ^ 
pei cent mixed adenoma and hyperplasia , with a showing of 19 5 
of colloid goities 

About one-third of these patients did not complain of goitre or were 
unaware that they had an enlarged thy'-roid Of the patients on whom we 
operated, 80 pei cent had toxic goities and three of every four of these were 
grave suigical problems on account of seveiely toxic symptoms A patient 
IS never scheduled for operation until theie is agreement between the cardiolo- 
gist and the surgeon, and if theie is present hyperglycmmia or diabetes— 
between the suigeon, cardiologist and oui metabolism division head Often, 
too, the neuiopsychiatrist must pass on the probable benefits before operation 
Our routine basal metabolic studies are made on all patients by the gasometer 
method of Tissot with gas analysis, as modified b}’’ Boothny and Saudi or 
The usual twelve to fourteen-hour resting and fasting is demanded of tie 
patient, and for a iienod of twenty to thirty minutes preceding the test he 
IS also required to remain in complete lelaxation in bed Repeated obser 
vations of respiratory and pulse rate are made The mask or mouthpiece is 
now adjusted and the expired air is collected m the gasometer for a perio 
of at least fi\e, but not more than ten minutes Repeat examinations arc 
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preferred and these are done on succeeding days lathei than during the same 
day It IS often necessaiy to discard entiiely the results of the hist examina- 
tion because of the apprehension of the patient and lack of complete coopera- 
tion Part of the total volume of expired air is analyzed on the Haldane gas 
analysis apparatus, detei mining the percentage of caibon dioxid pioduced 
and oxygen absorbed With the volume of air expired, the COo produced, 
and oxygen absoibed, calculation of the basal metabolic late is made, using 
the standaids of DuBois 

The usual histor}'’ of dehnite nervousness, palpitation, insomnia, iriitabil- 
ity, loss of weight fatigueabihty, with clinical symptoms of tremor, tachy- 
cardia, restlessness, hushing, etc , and with an increased basal metabolic rate — 
are all considered m evaluating the case Palpation of the thyroid is of most 
importance m differentiating between adenoma and hypeiplasia and even this 
IS not always positive in making the diagnosis It is leinaikable if theie are 
two separate diseases with symptoms so identical and equally vaiiable 

A noteworthy difference recently in lepoits by vaiious surgeons is that 
there are more deaths following operation on toxic adenomatous goitres than 
on the hyperplasias This indicates to me only that there has been the long 
di awn-out intoxication, with the adenomatous gioup with gieat visceral 
degeneration due to this fact, and not to any essential diff ei ence m the disease 
process itself 

It is accepted liy many that true hyperplasia or exophthalmic goitre is a 
disease — extrinsic to the thyroid — while adenomatous goitre with hyperthy- 
roidism is intrinsic With symptoms so nearly the same and with so much 
overlapping that the true diagnosis can be ariived at not fiom signs and 
s}anptoms, but from the histoiy of duration and by pathologic examination 
of the thyroid, it must be that the above theory, that the one is intrinsic while 
the othei is extrinsic, is not }et proven in spite of its wide acceptance 
Whartin believes that both the adenomas and hyperplasias are part of a 
constitutional condition — status thymolymphatinis 

In our clinic, studies by our cardiologists show that in the seveiest heart 
conditions with auricular fibrillation present (in lOO such cases studied), 73 
pel cent were in adenoma cases and 27 per cent were 111 hypei plasia cases 
Some patients are considered entirely too ill to be operated on, and some 
in our clinic die without operation We have deliberately operated on a few 
of these patients after thoiough pre-operati\ e pieparation, patients whom we 
felt were surely going to die, and occasionally have had a most agreeable 
surprise m seeing a lapid improrement in the patient’s condition With 
everything possible done for these patients, care must be taken not to have too 
much concern ovci ow moitahty statistics, for an occasional patient may be 
lost who might have had his life prolonged by operation 

We do not feel that auricular fibi illation is a contra-indication to opeiation 
In a recent group of thyroids studied by our cardiologist, twenty-two patients 
Moth fibnllating hearts were operated on with one death, and this death came 
later following a second stage operation There was a group of eight with 
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fibrillation in hyperthyroidism who were treated medically Four were 
admitted m extremis and soon died The other four refused operation and 
continued to fibnllate in spite of measures of cardiac protection and digi- 
talis medication 

Without operation these patients have very little to hope for beyond a few 
months or years of chionic invalidism Of this group 41 per cent resumed a 
normal rhythm spontaneously The average number of days before this 
occurred was twenty-five Dr Janney Smith, our cardiologist, concludes that 
auricular fibrillation occuiring in hyperthyroid patients is caused, or strongly 
contributed to, by a toxic factor, which gradualh'^ clears up after operation, 
allowing the normal sinus ihyhhm to become reestablished in almost half 
of the cases 

CONCLUSIONS 

1 The use of lodin promiscuously'^ m table salt in the effort to prevent 
simple goitie may be harmful 

2 The use of 10dm controlled by legulai dosage is of great value in the 
prevention or treatment of simple colloid goitre 

3 The use of 10dm m the preparation of patients with hyperplasia of the 
thyroid for operation is of great value 

4 The use of lodin in the preparation of patients with toxic adenoma for 
operation has been of value in our clinic 

5 We advocate the removal of simple adenomas of the thyroid as a poten- 
tial source of toxic hyperthyroidism, as well as for the fact that an adenoma 
may be a precancerous lesion 

6 Myocarditis with auricular fibrillation is not a contra-indication to 
operation 

7 Too much concern over mortality’’ statistics may' cost the life of an 
occasional patient who might, with operation, have had his life prolonged 
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THYROIDITIS ACCOISIPANIED BY HYPERTHYROIDISM^ 

By Addison G Brenizer, MD 
or Chakujtte, N C 

I AM not to discuss so-called toxic thyioiditis, noi suggest moie than the 
possibility of such an entity accompanying the syndrome of Giaves’ disease 
The pathological picture of the thyioid m a certain peicentage of exoph- 
thalmic goitre cases is not dissimilar except in degiee to that following the 
actual invasion of the thyioid by bacteiia, with the accompanying inflam- 
matory and hypeitiophic and hypei plastic changes Although no bacteiial 
invasion can be demonstrated in the overwhelming majority of hypei plastic 
thyroids, the general theoiy of etiology thiough bacteiia or then products is 
most interesting in consideiing a disease wheie the causes aie almost entiiely 
unknown Many of these cases may be merely an expression of lymphatism 

Various investigators, notably Roger and Gai nier,^ Shnnodaira - and 
others have, as far back as 1900, injected vaiious bacteiia into the blood 
stream and recovered them, respectively, in the thyioid gland Tomellini,’* in 
1905, diew the following conclusions, quoted by Mosnnon ^ 

(а) “The thyroid can become infected with experimental tuberculosis by direct 
injection of small masses of tubercle bacilli, just as other organs — the spleen, kidneys and 
testicles can become infected ” 

(б) “ The susceptibility of the thyroid against tuberculous infection is less than in 
the other named organs ” 

(c) “The decreased susceptibility of the thyroid against tuberculous infection is 
probably united with the special functional activity of the gland ” 

The above quoted experiment would go to piove the possibility of a 
bacterial invasion of the thyroid, by way of the blood 1 onlc The reported 
cases, for example, cases one and two of my senes, stiongly indicate direct 
bacterial invasion by contact and possibly by the lymphatic i onto 

Riedel reported what he called iron-hard stiuma, in 1896 So-called 
primary tuberculosis of the thyioid gland was not reported before 1890 
Voorhees, in 1914, repoited a case of thyroiditis and lemarked that, although 
there were several reported in German and Fiench literature, the condition 
was not mentioned in any English text-book 

Mosimon’s,® in 1917, is the first compiehensive report I have been able 
to find on tuberculous thyroiditis and the first to point out a striking relation- 
ship between tuberculous thyroiditis and hyperthyroidism Out of 9 cases 
leported, 5 cases, which had been previously diagnosed exophthalmic goitre, 
also showed hyperplasia , in 2 cases diagnosed mild or questionable exophthal- 
mic goitre, were found hyperplastic areas These 9 cases comprised 
less than one per cent of the operative mateiial removed at the Crile Clinic 
at that time 

* Read before the Southern Surgical Association, December 16, 1926 

339 



ADDISON G BRENIZER 


Plummer and Biodeis/ m 1919, lepoited 7 cases of tuberculosis of the 
thyioid gland, of which 5 cases could ceitamly be diagnosed hypertbyroiclism 
and pathologically 6 of these cases showed hyperplasia The greater the 
tuberculous involvement, the less severe the toxic symptoms and this fact 
was explained by the more extensive destruction of the gland In 2 of the 5 
patients with definite hypeithyioidism, the goitre was noticed before the 
symptoms , in 2 the opposite was true and m one, no thyroid enlargement 
had been detected In the same at tide, Plummer remarks that chronic simple 

in the experience of the 
Mayo Clinic, it has not 
been associated w 1 1 h 
h3'perthyroidism Like- 
wise, Judd,”* two years 
later, in 1921, observed 
that simple thyroiditis 
may show symptoms of 
hyperthyioidism, to later 
disappear in the progress 
of the disease (destruc- 
tion of thyi Old elements) 
The case of ligneous 
thyroiditis reported hi 
Bohan,’’ associated with 
high-grade dental infec- 
tion, was in the begin- 
ning of the progiess of 
the inflammation slightly 
thyro-toxic (pulse loIi 
tremoi, metabolic rate 
plus 26) The pathologic picture showed diffuse fibrosis and round-cell mfil 
tiation into apparentl)" noimal thyroid tissue Ihere were no hyperplastic 
areas found at a later date when the gland was studied There was nothing 
to justify a suspicion of tuberculosis, syphilis 01 malignancy 

Up to Julv, 1924, accoiding to St Geoige,^" reporting 3 cases under tje 
heading of chronic productive thywoiditis (Riedel’s iron-haid struma, 
granuloma of the thyioid tEwung), or ligneous thyroiditis fDelore), 
condition is leferied to m only one English text-book, the case of Boian 
one by Bruno Setitscheck and one or two leferences to French writers 
Hashimoto, in 1912, reported several cases in which there was marked roun 
cell mfiltiation Ewing has seen four of these cases Cnle has encounterec 
13 well-defined examples At the Mayo Clinic 48 cases were found 
10,500 thyroidectomies A progressive hyperthyroidism was not loun 
accompany this entit}^ as described by Riedel and the pathological picture w* 
usually a fibrosis replacement of the thymoid elements and round-cell m ^ 
tion The condition is a chronic inflammatory process and it is 1 
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Fig I — Case I Abscess ofth>roid gland before rupture into trachea 
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conceivable that the same agent which nutates the cells to hypei function or 
dysfunction ina}, when it acts foi a longei time, paialyze cell function 

Searls and Baitlett,^^ May, 1926, group simple, non-specific thyioiditis 
into acute, subacute and chionic types and alfiini that exophthalmic goitre 
may accompany all types These two authors analyze a senes of 17 cases and 
20 cases, respectively, pointing out a contiast between the typical pathological 
picture of exophthalmic goitre and chionic non-specific thyioiditis with 
hypei plasia In exophthalmic goitie, cells of the lymphatic series, giouped 
m the follicles 01 scattered between the acmi are a pait of the pathological 
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pictuie (lymphatism) , m ~ 

chronic thyroiditis with | , 

hyperplasia, an advanced & 

infiltiation associated -Bk ^ 

with desquamation and IK 

fibrosis gives a picture ^ 

sometimes so dominating ^ ^ 

as to obscure an accom- ' 

panying hyperplasia 

The question again | , T' 

comes up, as intimated [ 
in the fiist paiagraph of | - ^ ^ 

this paper, as to the old ' 

discussion of thyroiditis \ ^ ' rW 

and exophthalmic goitie \ a'" 

or a hyperplastic gland \ 
with more or less l3anph- 
atism and accompanying 

degenerative changes in |L 

the thyroid elements 

Last Februaiy ig'^G ^ — Casel Abscess of thyroid gland after rupture mto trachea 

Watkins, in a very scholaily paper, emphasizes the fact that the thyroiditis 
referred to in the older literature and assigned an impoitance m the vaiious 
pathological states of the gland, such as exophthalmic goitre, come about 
through the assumption that the localized collections of lymphocytes with or 
without the development of germ centres, were evidences of inflammation, 
whereas, at the present time, these findings aie looked upon merely as a part 
of thymico-lymphatic constitution, which these cases all show to a moie or 
less degree 

A bacterial cause has been proven only in suppurative lesions and m such 
chronic processes as tuberculosis and sy2)hilis AVith the exception of woody 
or ligneous thyroiditis, milder inflammatory piocesses and even the cases of 
tubeiculosis have not been demonstrated joiior to pathological examination 
In woody thyroiditis, bacterial cultures have not been lecovered from the 
gland The streptococcus and staphylococcus m Bohan’s case of ligneous 
thyroiditis were cultivated from the teeth roots 
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Davis repoi ts seventeen i ecorded instances of gumma of the thyroid 
and points out a description of a diffuse th)aoiditis syphilitica which is exceed- 
ingly raie Two of my cases to be leported aie of this later type, accom- 
panied by exaggerated symptoms of exophthalmic goitre 

One might conclude with Plummer that “ either a hypertrophic gland is 
rendered more susceptible to invasion by bacteria or the infection stimulates 
the parenchyma to an abnormal activity, and is thus inherently responsible 

for the hyperthyroidism 
with Its attendant 
symptoms ” 

In a personal com- 
munication by letter with 
Harry G Sloan, of the 
Crile Clinic, he writes 
me in part as follows 

“We have learned to 
associate an infection in the 
pharynx, w h i c h we have 
found invariably to precede 
acute thyroiditis, and in- 
variably find, when the thj- 
roid IS involved in an acute 
inflammation, that the patient 
gets a thyroid intoxication 
quite similar to that seen m 
Graves’ disease” 

“This acute thyroiditis 
not infrequently goes on to 
suppuration and within the 
last four years, I have had 
two typhoid abscesses from 
which we removed the 
organism, as well as four 
pyogenic ones where staphy- 
lococcus avas found The 
condition may subside auth 
abscess formation, and then 
again aa'e see the more 

chronic type, merging into avoody or ligneous thyroiditis, avhere the gland is as hard as 
cartilage and on exposure looks like cartilage — ^this may involve only one area o 
gland or the entire gland We do not ordinarily operate on ligneous thyroiditis i aae 
can disprove its malignancy, avith avhich it is so nearly to be confounded The 
scopic sections of it look as though every cell had been destroyed, yet ave ma'aria a 
find they make a full recovery, if let alone, aanthout dea’^eloping any signs of su se 
quent myxoedema ” 

Pemberton, of the Ma)'^o Clinic, avrites me, October 25, 1926 

“ Inflammatory processes in the thy roid occur as the result of tuberculous and also 
non-tuberculous infections In all the tuberculous cases avhich haa'e come to operation, 
I haae neaer seen more than seven or eight associated avith hyperthyroidism, some 0 
these avcre definitely associated aaith exophthalmic goitre In the non-tuberculous variety 
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Fig 3 — 'Case II Thyroiditis and cervical adenitis with first hyper- 
thyroidism then myxcedema and ptosis 
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there is often a history of preceding infection, usually m the tonsils, followed by pain 
and swelling in the region of the thyroid gland, although it is not uncommon to find 
painless swelling in any of these cases, without any preceding history of infection ” 

“ In most instances we see thyroiditis in the chronic state, showing at operation 
the woody type of inflammator}" reaction , at the time of examination this is usually 
unassociated with hyperthyroidism In many cases of thyroiditis of the acute or subacute 
variety there is a definite increase m the basal metabolic rate, and many of these have 
been diagnosed exophthalmic goitre My impression is that in a very high percentage 
of instances they go on to the 
development of myxcedema, 
presumably whether or not 
they are operated upon " 

“ In the above discussion, 

I have not included the cases 
of thyroiditis which are asso- 
ciated w 1 1 h exophthalmic 
goitre, for in about lo per 
cent of all these cases the 
histologic section of the slides 
shows a picture of round-cell 
infiltration and fibrosis in a 
degree sufficient to diagnose 
thyroiditis In most instances 
these are of a mild degree, 
but not infrequently it is 
marked, and in about one- 
half of I per cent of the 
cases it IS very marked 
These patients invariably 
develop myxcedema ” 

At this time we have 
under observation one of our 
own nurses who, following a 
throat infection developed 
Wmful swelling m the neck 
Her metabolism went up as 
high as plus 30 Since then 
(two months) the swelling 
has entirely subsided and her 
metabolism is normal Sub- 
sidence of the inflammatory process in the gland and of the febrile reaction came about 
'^ery rapidly following tonsillectomy ” 


H 



Fig 4 — Case III 


Exophthalmic goitre tuberculous thyroiditis, 
after operation 


CASr REPORTS 

Case I Man, fifty-two, in good health up to time he developed influenza with 
ncnitis and cough for a week Cough more irritating and mass appearing over front 
with^^^ thyroid cartilage, moving up and down on swallowing, which was done 

wi difficulty The mass became larger, more sensitive and presented in the shape of 
anV''^*^ isthmus of the thyroid gland At this stage the patient became nervous 

time t^^uk, fast heart beat over a period of several days During this 

of t gradually softened, fever continued but patient was much relieved 

he f tcemor and weakness Incision of mass was advised and refused because 

c t so much better Mass finally ruptured into the trachea and abundant pus 
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coughed up, leaving tlie region of the neck almnct t'i 

inert for several weeks but finally reached liis eauilihn 

and felt perfectly well again This case was obser^^d in 1912^'''"' 

gland, >ncLinf Ire’UiruTlavn'rX^^^^^^ 

and throat, the lymph 



glands, particularly on the 
left side of the neck, were 
enlarged, massed and eery 
tender Then appeared an 
enlargement over the lower 
front of neck Almost o\cr 
night her eyes began to pro 
trude markedly', her pulse 
became very rapid The eyes 
protruded almost beyond the 
lids She became too weak 
and nervous to rise out of 
bed Her fever graduilK 
subsided, her throat recov- 
ered, her tonsils were re 
moved and finally and rapidly 
both lymph gland masses and 
the swelling over front of 
neck subsided, the eve balls 
retired in their protrusion 
and the much lengthened and 
thickened lids dropped ni 
ptosis over them Evidently 
the c e r a i c a 1 sympatiietic 
had been injured The 
patient went rapidly into 
myxoedema and was only re 
covered by the use of thy roid 
extract for several months 

f fi, * , A plastic operation w'as done 

two months lat Figure 3 is a very poor photograph of her 

Case III A married woman aged fifty, noticed the presence of goitre for two 
1 f’ " gradually increased in size During the course of the last year her pulse 

rapid, her eyes have become very' prominent, loss of thirty or more pounds 
nervous The patient appeared as a thin woman, marked exophthalmos, 
siirfa ^*^S^rnent of thyroid gland somewhat hard, elastic and finely nodular on the 
Atari A^i ♦ '■^'"neion temperature, pS, pulse, 120, respiration, 20 and blood pressure, 160/70 
of T iTw ement and tremor of fingers, metabolism plus 46 After a short course 

nortmn ° / if*!i gland was removed under novocaine except a small 

Dortinn Poles, which appeared to be fairly normal gland The remo\ed 

Tlip mir ^ ^ granular, very vascular and friable and uniform on the cut surface 

minute **^®*^’ f'^coughout, the gland was infiltrated with lymphoci tes, 

ercu es and giant cells vere found throughout the interstitial tissue The 
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Fm s —Case V 


Exophthalmic goitre osteomyelitis 
After-treatment 


S> philis 
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follicles were infolded and lined by proliferating columnar epithelium Diagnosis — 
Tuberculosis of Thyroid with Hyperplasia — Exophthalmic Goitre The improvement 
in this case has been as revolutionary as any case of exophthalmic goitre The healing 
was uneventful except for little discharge of pinkish serum There has been return 
of pulse rate to 8o, gain of i\ eight, etc, July 15, metabolism was plus 46 December 
II, metabolism is plus 24 temperatuie 98/6 gam of 32 pounds weight Figure 4 is a 
photograph of patient at present time 

Case IV — An unmarried girl, twenty-three years old, who developed a chancre on 
the gum after dental work, followed by mucous patches, secondary rash, palpable lymph 
glands, etc About three months later was sent in with typical case of exophthalmic 
goitre Symptoms of Graves’ disease subsided rapidly under antiluetic treatment, tremor, 
swelling of thyroid disappeared and patient reached stage of good health and stability 
She has remained well for eleven years No metabolic rates were taken in those days 

Case V — A widow, fifty-three years old Osteomyelitis of the skull and left tibia 
Typical exophthalmic goitre, positive Wassermann Under antiluetic treatment symp- 
toms of Graves’ disease subsided rapidly She was likely hyperthyroid for several months 

Sequestra were removed from skull and tibia Wounds healed and patient remains 
quite well for fourteen years 

Also one case of tuberculous thyroid and two cases of ligneous thyroiditis without 
hi'perthyroidism These cases make up about per cent of m> operative material and 
about 14 per cent of my observed clinical cases 

CONCLUSIONS 

(fl) Thyroiditis is lare, probably to i per cent of all opeiative material 
and to per cent of all obseived clinical cases 

(&) The two most fiequent proven types of inflammation are tuberculous 
and woody thyioiditis Syphilitic thyroiditis certainly occurs Non-specific 
thyroiditis has shown its bacterial cause 111 some suppurating cases 

(c) Hyperthyioidism may accompany any type of thyroiditis at any 
stage, usualty the subacute stage The relation in tuberculous thyroiditis 
IS striking 

(d) Most cases of non-specific and woody thyioiditis finally become 
hypo-th}ioid whether opeiated on or not (Diffeience of opinion as to this 
point at the Cnle and Mayo Clinics ) 

(e) Cases of tuberculous thyioiditis opeiated on have given the best 
functional lasting results Syphilitic thyroiditis has been lelieved with 
appropi late treatment 

(/) Theiefore the more slowly progiessive and destiuctive type of inflam- 
mation IS more apt to be accompanied pathologically by hyperplasia and signs 
of hyperthyroidism and is moie apt to give bettei functional results after 
operation 

(g) The usual amount of thyioid should Iikel} not be removed, even in 
tuberculous thyioiditis, for at least one case out of thirteen has resulted 
m myxoedema 
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PRIMARY ENDOTHELIOjMA OF CERVICAL LYMPH-NODES* 

By Charles W Flynn, MD 

OF Dallas, Texas 

Although the medical profession generally thinks of piimary endo- 
thelioma of cervical l}anph-nodes as almost a curiosity, because of its rarity, 
Ewing, as early as 1913, and Jean Ohvei since then, have asseited that the 
disease actually is much moi e pi evalent than is commonly supposed I person- 
ally have recognized it m oiiH one instance, and then by biopsy, and m that 
case the disease resulted fatally This one experience has sufficed to con- 
vince me tliat an early diagnosis of the disease (which I now realize would 
liave been possible 111 that case), followed by a complete extirpation of it 
suigicall}’^ while the condition is still local, will reduce fatality At this time 
it is possible to lecogmze the disease only by biopsy, and to do so m that 
manner requires the seiwices of a highly competent pathologist Since it is 
at least possible histologically to differentiate the disease now, it can reason- 
ably be expected that m due cotiise it will become possible clinically to 
recognize the disease Accordingly, the little I have by experience learned 
of the disease I propose to incorporate in this paper, in the hope it will be 
of service to some one who eventually can develop and publish a clinical 
picture of the disease 

Before reporting the solitary case that has come under my observation. 
It IS proper bnefly to summarize the published data on this subject In 
1869, the term “Endothelioma” was intioduced by Golgi For a long 
time afterward it was a debated question whether tumors actually origi- 
nated in endothelium 

In 1880, Chambard desciibed a primary cancer of lymph-nodes oiiginat- 
ing m endothelial cells, and 111 consequence he may properly be called the 
discoverer of primary endothelioma of the lymph-nodes In his report he 
described a local foim involving one node or one chain, and a generalized 
form that quickly resulted fatally Thencefoith, and until 1913, primary 
endothelioma of the lymph-nodes was simply a medical cuiiosity having 
virtually nothing but theoretical mteiest 

In 1913, Ewing published a monograph entitled “ Endothelioma of 
Lymph-nodes ” reporting a series of cases, and with that paper the subject 
first acquired clinical importance He somewhat boldly asserted that the 
disease is a rather common neoplasm, differing histologically, anatomically 
and even clinically from all other diseases, and especially secondary carci- 
noma, lymphosarcoma and Hodgkin’s disease, which are the diseases with 
which it IS still most often confused 

*Read before the Southern Surgical Association, December 15, 1926 
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In consequence of the studies and repoits of Ewing, Olner, and otheis, 
we now know definitely that pnmary endothelioma is actually a distinct dis- 
ease somewhat fiequently aiising in the lymph gland stiucture in the neck, 
the axilla, and the groin We know, too, that at its inception and theieafter 
foi a varying length of time it is occasionally a truly local condition admitting 
of complete cure if it involves accessible glands susceptible to surgical extir- 
pation We further know that the disease eventually becomes generalized 
and IS then necessarily fatal, and as a consequence, the sooner its existence 

IS lecognized and it is 
treated, the inoie favor- 
able will the pi ognosis be 
Although we have all 
this theoretical knowl- 
edge, its application in 
piactice IS one of the most 
confronting 
P r 1 m a r V 
' endothelioma of cenical 
lymph-nodes has been, 
^ and can be, definitely dif- 
^ ^ feientiatecl Howe^er, in 

many i aspects its mani- 
festations aie closely simi- 
lar to those in othei 
diseases, notably m 
acute infectious adenitis, 

Fig I — Primary endothelioma of cervical 1} mph-nodes Low f,il-,pyprilnsiS S Y P h 1 1 1 ^ 
power showing multiple foci of tumor tissue surrounded b> intact ’ * 

lymphoid tissue of the lymph-node SeCOndarV lyilipbosar- 

coma, and Hodgkin’s disease, and clearly to diflerentiate it from them all 
requires painstaking collaboiation of diagnostician, pathologist, and suigeon 
Acute infectious adenitis of ceivical lymph-nodes usually manifests itse 
in tonsillar infection, abscessed teeth, and ulcer of the scalp, or of the mucous 
membrane of the mouth or pharynx The picsence of infection in am o 
these specified ai eas with i easonable certainty thus explains a glan u m" 
enlai gement in the cervical region 

Tubeiculosis, when manifested in the ceivical lymph-nodes, appears rs 
m the sub-maxillary lymph-nodes, and soon aftenvards the cervical glanfS 
in both sides of the neck become enlaiged and continue to glow slow!}, an 
the posted vical, supiaclavicular and sca2Xi]ai systems and the broncua 
l5unph-nodes become affected Associated use m temperature and tenderness 
in the glands, which ne^er chaiacteiize pnmary endothelioma of the cernce 
ljunph-nodes, commonly conciii in the piesence of tuberculosis In tuber 
culosis too, the superficial cenucal glands have a tendency to caseation at 
sinus fonnation 
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Foi diffeientiation of this disease and syphilis, a Wasseiinann usually 
suffices 

In secondaiy caicinoma, the primal y lesion is usually located in the mouth 
01 phaiynx and wheie the pnmaiy lesion is so located secondaiy carcinoma 
can with leasonable safety be diagnosed 

The leal test of diagnostic skill lies in cliff eientiatmg pi unary endothelioma 
of cervical lymph-nodes from Hodgkin’s disease and lymphosarcoma of the 
cervical lymph-nodes 

Hodgkin’s disease almost invaiiably manifests itself fiist in the lymph 
glands of one or both 
ceivical 1 e g 1 o n s and 
cjuickly thereafter a gen- 
eral adenopathy succeeds 
The affected glands le- 
inain discrete but become 
enlaiged This disease 
IS thought to be due to 
infection and for this 
reason it may become 
very painful early m the 
couise of the disease 
jMetastasis to the viscera 
with lesulting pressure 
symptoms is a common 
phenomenon in the course 
of the disease Though chionic, this disease is characteiized by remissions 
Surgei)^ IS futile in its tieatment and the disease terminates fatally at the end 
of two and one-half oi three years 

Piimaiy endothelioma of cervical lymph-nodes manifests itself fiist m 
eithei the supeificial or deep lymph glands of the anterioi oi posterior cervi- 
cal legions just as Hodgkin’s disease does Unlike that disease, it invaiiably 
manifests itself unilateially and general adenopathy does not succeed, at 
least until the late stages Although the glands leinain discrete and become 
enlaiged they do not become painful until the late stages of the disease 
Metastasis to the viscera is an extremely rare phenomenon Remissions do 
not characteiize the disease, but it is consistently progressive Suigery, while 
futile and even aggravative of malignancy in the advanced stages of the 
disease, maj' m its early stages accomplish a complete cure 

Lymphosaicoma of the ceivical lymph-nodes is easily and commonly con- 
fused with both Hodgkin’s disease and primaiy endothelioma of cervical 
lymph-nodes Betiveen it and the last named disease instant clinical differenti- 
ation is simply impossible as the two have almost identical clinical history 
and physical findings Foitunatel}'' m the early stages of both diseases similar 
courses are run and to the same tieatment both should be subjected How- 
evei, Ijnnphosai coma of the cerMcal Ijnnph-nodes tends earl} to involve the 

34:9 


Fig 2 — High power showing areas of lymphoid tissue adjoining 
the endothelioma and giving a comparison in size and staining proper- 
ties of the tumor cells with the persisting lymphoid cells 



CHARLES W FLYNN 


glands of both sides of the neck and to metastasize first to the supraclavicular 
regions and then to the inediastimim, and thus, and thus alone, will extended 
clinical obseivation admit of diffeientiation of the two diseases Such differ- 
entiation, while academically inteiesting, necessarily comes too late to be 
practically helpful In consequence, biopsy alone in our present state of 
knowledge accomplishes any practicable differentiation of these two diseases, 
and is the only leally reliable basis for diagnosis where the piesence of either 
of the three is suspected, and where such presence is suspected, the remoial 
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of a gland or the tumor 
for microscopic section 
and diagnosis should be 
made at the eailiest pos- 
sible moment 

If the microscope re- 
veals endothelioma, the 
patient should if possible 
promptly be subjected to 
a radical block dissection 
of the cervical glands, and 
if he IS, there is a fair 
chance of curing him Of 
coui se, in lymphosarcoma, 
Hodgkin’s disease and 

secondary carcinoma, surgery avails little, if indeed any It is highlj 
important to note that even by microscopic examination the differentiation in 
many cases is extremely difficult 

Among the highly distinguished students in this general field is Dr Wm 
B Coley of New York, and as an evidence of the difficulties involved m 
diagnosing this disease I cannot forbear taking the liberty of quoting at 
length fiom a purely personal communication recently leceived from limi 
In part he says 


^ -f 




k. Q Fig 3 — High power showing details of the tumor cells 
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In my opinion, based on an observation of a chnicall> considerable number of cases 
of tumors of the lymph glands, it is impossible to make a differential diagnosis 
endothelioma and lymphosarcoma Also, I believe in most cases it is extremely 1 
to differentiate Hodgkin's disease from lymphosarcoma, not only clinically, but 0 ^cii 
microscopically as well I have had cases in which one pathologist has classi e 
disease as lymphosarcoma, and another pathologist of equal standing has ca e 1^ 
Hodgkin’s disease In some of my own cases a microscopical diagnosis of lymphosarcoma‘s 
has been made at one time, and a little later on, the same pathologist has ca e 
endothelioma Cases in which it is possible to make a diagnosis of primary endot le 10 
of the cervical lymph glands, I believe, must be extremely rare , 

One of the few cases that I recall m my own experience, in which a de nitc 
logical diagnosis of primary endothelioma of the cervical lymph glands had 
was seen clinically by one of the leading surgeons of Chicago, who pronounced it e 1 
inflammatory gland from infected teeth The patient had a number of teeth ex 
without benefit The surgeon still believing in the correctness of his 
the patient south for a number of months When he returned, it was found t a 
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gland had increased considerably m size , it was then removed, and proved to be a primary 
endothelioma of the cervical lymph glands In spite of thorough surgical removal, it 
recurred promptly When the patient consulted me, he had a hopelessly inoperable 
malignant tumor involving the left cervical region as far as the clavicle In spite of 
radium and tovin treatment, the disease gradually spread by infiltration, until it involved 
a large part of the pectoral region as well as the scapular and subscapular region, 
forming a huge tumor with an area of ulceration m the centre At the end of a year 
and one-half, it killed the patient by exhaustion 

The foregoing quotation demonstrates the impossibility of clinical diag- 
nosis and is a caveat of the uniehability of micioscopic section as a basis for 
diagnosis of this dis- 
ease Notwithstanding 
his profound respect for 
Doctor Coley’s matured 
judgment, the writer be- 
lieves that micioscopic 
section by a competent 
pathologist does admit 
of the definite diagnosis 
of the disease 

On section the nodes 
present a moist, firm, 
friable, grayish-white, 
smooth surface that 
changes with vaiiance m 
the 'degree of fibiosis or 
necrosis The capsule is apparently intact, somewhat thickened, and infiltrated 
with lymphoid cells The lymphoid structure of the node is largely lost, 
although there are areas of faiily dense lymphoid structuie, with small blood- 
vessels, connective tissue cells and large endothelial cells of the same type that 
make up the main part of the new growth The general structuie is alveolated, 
the alveolar walls being of various thicknesses of connective tissue cells in all 
stages and carrying small blood-vessels The contents of the alveoli are typi- 
cally laige rounded or polyhedral cells with fairly definite cell outlines and 
nucleus of vesicular type, with prominent basic staining nucleoli, occupying 
from one-half to three-fourths of the cell The cytoplasm of the cell is clear 
The alveoli are of various sizes and the contained cells appear to spnng from 
the lining In the centie of the alveoli, particularly the larger, the cells 
are shrunken, with opaque, deep acid-staimng cytoplasm and small dense 
nuclei (pyknotic) Occasionally there is a central blood-vessel from around 
which the endothelial cells radiate, giving the appearance of perithelioma, 
these, however, seem to be simply projections of ruptured alveolar walls as 
rupture seems to have occurred frequently in the distended alveoli In some 
areas the cells are flattened and dense, as from pressuie, giving the appear- 
ance of carcinoma The foregoing is the typical and general appearance of 
pnmary endothelioma of lymph-nodes as revealed by the microscope 
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Fig 4 — High power showing margin of the tumor mass and the 
adiommg lymphoid cells 
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If through biopsic diagnosis the existence of primary endothelioma of 
cervical lymph-nodes is once established, choice must be made between two 
courses that alone aie available as methods of tieatment palliation b) 
X-ray, radium, and Coley’s toxins, oi extiipation by surgery Highly ma- 
tured judgment should be invoked m making this seemingly simple decision 
If the locus of the disease because eithei of deep seatedness or its generali- 
zation does not admit of the complete removal of all diseased tissue, do 
notlung except palliate To opeiate in such a case will surelj produce 
malignant recuirence and hasten the death of the patient If the locus of 
the disease does admit of the complete removal of all diseased tissue, an 
operation should be resorted to immediately, and if propeily performed will 
piobably result m a complete cure 

Case Report — In March, 1925, I was consulted by a man tw'entv-si\ years old and 
SIX feet tall who weighed 210 pounds He asserted he was in excellent health until two 
years before when he first noticed a small, hard, painless lump near the angle of the jaw 
m right side of neck Ihis mass enlarged slowly without symptoms during the succeed 
mg sixteen months until it attained the size of a bird’s egg and lie consulted a physician 
who attributed the enlargement to tonsillar infection or intected teeth In the month 
following, August, 1924, seven months previous to the date I was consulted, a tonsillec 
tomy was pertormed and an impacted tooth and three or four other teeth were rcmoied, 
all without any apparent beneficial consequences To me he complained of w'eikness and 
loss of appetite and he called to my attention a tumor m the right side of his neck This 
tumor, of the size of a walnut, was hard, slightly irregular, rather freelj movable, and 
not adherent to the skin, and gave no evidence of cither redness or cedenia A careful 
search failed to reveal a primarj^ tumor in mouth, pharynx, or elsewhere I noted the 
lower cervical claim and posterior cervical glands were enlarged to the size of marbles 
and that the supraclavicular glands were palpable An X-ray of the chest disclose 
some enlargement of the hilus and bronchial nodes The Wassermann reaction was 
negative The urine was negative Blood showed moderate anemia , Hfemoglobm 80 per 
cent , leucocytes 8000, polymorphonuclears 80 per cent , small lymphocytes, 14 per cent , 
large lymphocytes, 4 per cent , eosinophiles i per cent , and transitionals i per cent 
Temperature 98, pulse 76, respiration 20 March 13, 1925, under gas an'cstliesia, a gan 
was removed for pathological study A diagnosis of “ Primary Endothelioma of Cen ica 
Lvmph-nodes ” was made , 

In the subsequent course of the disease the patient lost weight and strength, su cret^ 
from shortness of breath, and an annoying cough that was attended by expectoration o 
mucopurulent blood-tinged sputum, and ultimately a metastasis to the left breast deve opc^^ 
though no metastasis to the abdominal cavity ever took place X-ray picture of lus c les^ 
made several weeks after the diagnosis showed the metastasis more advanced t lan 
the previous X-ray of his chest made previously thereto The patient received 
treatments but the disease progressed steadily without any apparent retardation 
this source He died m September, 1925, two years and six mouths after the first 
hard, discrete nodule was noted in the right side of his neck Although an 
urged, the family objected seriously, and it was not performed, wdiich, from the scien 
view'point is unfortunate 


CONCLUSIONS 

( 1 ) Primary endothelioma of the cervical lymph-nodes is a more comm 
neoplasm than is generally supposed 

(2) The disease is limited to one or a small group of glands, more co 
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monly the superficial cerincal lymph-nodes of the anterior triangle than the 
moie inaccessible cervical glands 

(3) Biopsy IS the only lehable method of diagnosis at this time and even 
that lequires the services of a highly competent pathologist 

(4) A suspicious tumor of the neck should always be subjected to biopsic 
diagnosis early in its development 

(5) Pnmai'y endothelioma of the cervical lymph-nodes is now a patho- 
logical entity and should become a clinical entity 

(6) If an eaily diagnosis of primary endothelioma of the cervical lymph- 
nodes IS once definitely made and it is detei mined same is not the generalized 
form, an operation should be lesorted to immediately, and if pioperly per- 
formed will probably result in a complete cure 
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BENIGN TUMORS OF THE STOMACH=^ 
By Donald C Balfour, MD 

AND 

Earl F Henderson, MD 
OF Rochesteh, Minn 


Benign tumors o£ the stomach are of rathei unusual interest to the 
surgeon since they may be the cause of seiious complications, may easily be 
overlooked m the course of a routine examination, and can be dealt with only 
by surgical means While they aie infrequent, as compared to other tumors 
of the stomach (Eusteiman has shown that less than half of one per cent of 
gastric neoplasms are benign), they are encounteied sufficiently often to 
make it imperative to exclude them in every case of unexplained indigestion, 
and of obscure chronic anaemia particularly In a recent comprehensive 
aiticle, Eliason and Wright have reviewed the cases in the literature and dis- 
cussed fifty of their own, four of which were found at operation Eusterman 
and Senty, in 1922, reported a series of twenty-six surgical cases at the Mayo 
Clinic, the present study is based on fifty-eight cases which have come to 
operation at the Clinic up to this time 

In this series there were thirty-five cases of benign tumor of the stomach 
111 males and twenty-thiee in females The average age of the patients was 
forty-six years, the youngest was eight y'eais old and the oldest sixty-nme 
Sixty-nine pei cent of the tumors were m the pylouis, 26 per cent m the 
body of the stomach, and 5 per cent in the cardia The cases are groupe 
according to the type of tumor as follows 


Fibro-adenomatous polyps 
Adenomas 

Fibromas, myomas, fibromyomas, adenomyomas, myxofibromas 

Haemangiomas 

Polyposis 

Hypertrophied mucosa 
Papillomas 
Dermoid cysts 

Hypertrophied pyloric muscles 
Total 


14 

4 

23 

4 

4 

2 
I 

3 
3 

58 


der- 


The tumois vaiied in size from 5 mm to one weighing 1000 gm , a 
mold cyst filling the lesser peritoneal cavity In forty-five of the fifty-ejg’^ 
cases the tumors were single, and in thirteen they were multiple, me u 1^0 
the four cases of polyposis In twenty-two cases the tumor was associa 
with other lesions in five with carcinoma of the stomach, in four with gas r 
ulcer, in six with duodenal ulcer, in five with cholecystitis, in one with c iron ^ 
appendicitis, and in one with carcinoma of the ctecum Mal ignant degene ^ 

* Read before the Southern Surgical Association, December I4i res >6 
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tion was found m only two of the tumors, one a polyp and the other a pedun- 
culated adenoma Ulceration could be demonstiated in 17 per cent of 
the tumors 

SYMPTOMS 

Benign tumors per se are S3miptomless unless complicated by bleeding, 
ulceration, mteimittent obstruction of the pylorus, or interference with gastric 
motility and secretion due to the size or extent of the tumor It is exceed- 
ingly important to detect those tumois that aie responsible for symptoms, and 
it IS fortunate that they can usually be detected by fluoroscopic examination 
The most frequent and the most important sign of benign tumor of the 
stomach is anaemia This is usually of the secondary type, but m long- 
standing cases the anaemia ma)'- progress to a point suggestive of the primal y 
type There are instances m this series in which a diagnosis of pernicious 
anaemia v^s made before operation and dispioved after the removal of the 
tumor Gross hemorrhage has resulted in acute secondary anaemia in a 
number of cases 

Pyloric obstruction, usuall}'- intermittent, occurred m lO per cent of the 
cases The tumors were usually attached to the posterior wall and, either 
because of a long pedicle or a redundant mucosa, could be invagmated through 
the pyloric orifice From rontgenologic examination one tumor appeared to 
be entirely within the duodenum and to have its origin there, but exploration 
showed its pedicle to be on the gastric side of the pylorus 

The symptoms of indigestion of varying degree exhibited in certain cases 
may simulate those of peptic ulcer, or may be so iriegular that no diagnosis 
can be ventured Of the cases unassociated with other lesions dyspepsia m 
some form was noted 111 20 per cent A careful consideration of the type of 
indigestion found in these cases does not reveal a syndrome on which a 
diagnosis of benign tumor could be made 

In the series of cases discussed here the only physical findings suggestive 
of benign tumor occurred in those cases in which the tumor was large enough 
to be palpated In only eight was this possible, but in none of these was a 
clinical diagnosis of benign tumor made independently of the rontgenologic 
examination Differential diagnosis is almost entirely dependent on fluoro- 
scopic examination Seventy-five per cent of all the patients had been exam- 
ined by the Rontgen-ray In 92 6 per cent of these the rontgenogram 
revealed the lesion, and in 48 per cent the lesion was reported to be a 
benign tumor 

TYPES or TUMOR 

While the various types of tumor are not distinguished by characteristic 
differences in symptoms, it is at least of interest to review some of the findings 
associated with the different type 

F'lhi o-adenoimtous Polyps — Of the fourteen cases of gastric polyp nine 
were cases of single and five of multiple polyps, there being twelve distinct 
polyps in one case In size they varied from 6 mm in diameter to 8 cm long 
by 2 5 cm wide One was on the anterior wall, and four on the posterior wall 
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of the body of the stomach, and nine on the posterior wall in the pyloric 
legion This type of tumor was moie common than any of the other types 
in patients who had other gastric lesions Five were associated with carci- 
noma of the stomach, one with gastric ulcei , one with chronic duodenal ulcer, 
and one with a hypertrophied pyloric muscle causing obstuictive symptoms 
The symptoms in the cases m which there were lesions of the stomach 
other than the polyps weie due to the former rather than to the lattei In 
the six cases in which there was no associated disease, the chief sign was that 
of anremia In five the anaemia was marked, the haemoglobin in one case 
being reduced to 32 per cent and the erythrocyte count to 1,480,000 The 
blood findings in three of the cases weie suggestive of pernicious aniemia 
In one the color index was n , the hands and feet were numb, and a diagnosis 
of eaily combined sclerosis was made This patient was given two trans- 
fusions, and about six weeks later letuined to the Clinic much impioved On 
examination at this time the lesion of the stomach, ivhich had been revealed hy 
fluoioscope at the fiist examination and thought to be an inoperable caici- 
noma, was suspected of being a benign tumor At operation I found multiple 
polyps on the posterior wall of the stomach, and following their removal the 
symptoms promptly disappeared and the blood findings improved 

Anothei patient had tingling m the lowei extremities and had received 
a transfusion a month befoie coming to the Clinic Examination here showed 
that the hcemoglobin was 38 per cent , the erythrocyte count was 3,270,000 
and the color index 05 In all six of the cases of polyps uncomplicated f)V 
other disease no free hydrochloric acid was found, which was additional 
confusing evidence, particularly m differentiating pernicious aiiceima, gastric 
carcinoma, and benign tumor In five of the six cases the polyps were 
pedunculated, and one attached neai the pylorus had become mvagmated 7 5 
cm into the duodenum Another which aiose at the pyloric ring could be 
moved down into the duodenum 01 up into the stomach The pathologic 
report on one of these polyps, approximately 7 cm m diameter, situated m 
the caidiac portion of the stomach, was suggestive of malignant degeneration^ 
Although the tumor was rather inaccessible, I was able to remove it by canter) 
amputation at the pedicle The patient also had an enlaiged spleen and was 
advised to undergo splenectomy following lemoval of the polyp 
months later the patient returned to the Clinic giving a history of recent oss 
of weight and continued anaemia Removal of the spleen was again advise 
but exploration disclosed a carcinoma extending into the extragastiic tissues 
and apparently oiigmating at the site of excision of the tumor ^ 

In five of the six cases m which ancemia was associated with the 
a pre-operative diagnosis was made by the rontgenogram In one case 
rontgenogram was negative, wdien the polyp was excised it measured on) 

II by 8 mm Associated symptoms were rather indefinite Three 
had experienced gastric distress over periods varying from six nion 1 
forty years but m no case was the distiess marked or suggestive 0 
intragastnc lesion 
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Adenomas — In the four cases of adenoma thiee of the tumois weie found 
near the pyloius and the fouith on the antenor wall near the middle of the 
stomach These tumois varied from a fraction of a centimetie to 6 cm in 
diameter The history in each case was suggestive of ulcer, although no 
ulcers weie denionstiated One of the patients showed a severe degiee of 
anaemia and had beentieated for pernicious anaemia A blood examination at 
the Clinic showed the haemoglobin to be 27 per cent and the eiythiocyte count 
3,080,000 Aftei two transfusions the haemoglobin was 50 per cent This 
tumoi was diagnosed pre-opeiatively by lontgenograms, and at opeiation was 
found to be pedunculated and measui ed 6 b} 4 by 3 cm 

Fibiomas, Myomas, and Similai Tumois — Of the gioup of twenty-thiee 
fibromas, m}omas, fibromyomas, adenomyomas, and m3'-xofibi omas nine weie 
found to be associated with othei conditions of sufficient impoi taiice to account 
for the symptoms, the benign tumois being found secondaiily Of the othei s, 
the history in seven was suggestive of ulcei, although thiee patients had no 
dyspepsia but recuriing attacks of haematemesis and melena In only two 
cases of the entire group was free hydiochloric acid absent In twenty of 
the cases the tumois weie single and 111 thiee they weie multiple Ten of the 
tumois were found in close pioximity to the pyloius, two m the antium, two 
in the midgastric region, and one in the cardiac end of the stomach Two of 
the tumors weie subserous and vaiied fiom i to 6 cm m diametei Five of 
the tumors weie lesponsible for varying degiees of obstruction, and one, 5 cm 
111 diametei, had hei mated through into the duodenum foi a distance of 125 
cm , producing an intussusception One tumoi , 3 cm in diameter, was also 
pedunculated and had hei mated thiough the pylorus One, only i 5 cm m 
diameter, pioduced almost complete obstiuction Six of the twenty-thiee 
tumois in this group weie ulcei ated on the suiface but none showed evidence 
of malignant degeneration 

Hcemangwmas — Thiee of the four patients with hiemangioma had suf- 
feied fioni slight dyspepsia, and the fouith from recuiiing attacks of 
diairhoea The outstanding features of this group, however, weie the 
previous occurrence of melena in three cases and of severe hosmatemesis in 
one In only one case was gastiic acidity abnormal, theie was no fiee hydro- 
chloiic acid The heemoglobin in two of the cases was 44 and 47 per cent , 
lespectively The tumois vaiied fiom 2 5 to 6 cm m diameter, and the 
laigest weighed 108 gm They were all single and pedunculated Two were 
ulcei ated and none had undeigone malignant degeneration 

Polyposis — Thiee of the foui patients with polyposis gave histones of 
distressing dyspepsia lasting over periods of fiom foui to six years, in one of 
these cases gastiic ulcer was associated and, in the fourth, glossitis The 
lattei had been diagnosed peimcious amemia at the Clinic nine months before 
polyposis was diagnosed In three of the foui cases there was an absence 
of fiee hydiochloric acid The highest estimation of total acidity for the 
gioup was 22 In two of these cases nearl) the entire area of the stomach 
was involved These were lioth diagnosed liy the lontgenogram A 
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which I leported m 1919 was a striking example of the dependability of the 
rontgenogram m making possible the recognition of such cases In one case 
in this group there was a mass of polypoid mucosa, 5 by 8 cm , which could 
be mvaginated into the duodenum 

Hypei fi opined Plucosa — ^There were two cases of hypertrophied mucosa 
They did not seem worthy of the name polyposis because of the absence of 
the characteristic multiple polyps which are the basis for the classification of 
polyposis In one of these an area of hypertrophied gastric mucosa in the 
fundus of the stomach had been associated with symptoms of ulcer for more 
than thiee years Although the patient had a history of melena, there was 
no evidence of marked anaemia There was no free hydrochloric acid, and the 
rontgenologic picture was that of polyposis This area of hypertrophied 
mucosa could be easily moved into the pyloric region and was readily excised 
by clamp and cautery 

Papilloma — There was one case of papilloma m which there was a 
moderate degree of anaemia and also multiple tumors of the jejunum These 
weie not removed but m all probability they were papillomas The patient 
also had duodenal ulcer 

Dei mold Cysts — ^Theie were three patients with dermoid cysts, only one 
of whom had a history of gastric disturbance This patient had had repeated 
hemorrhages (both haematemesis and melena) for about two years The 
haemoglobin was 40 per cent In one case a cyst was situated on the posterior 
wall of the stomach and was removed by partial gastrectomy In another case 
the cyst on the lesser curvature was found secondarily, during an operation 
for gall-stones The third case was that of a boy aged eight with a dermoid 
cyst weighing 1000 gm on the posterior wall of the stomach The cyst with 
a portion of the gastric wall was resected 

DISCUSSION 

In the fifty-eight cases of benign tumoi of the stomach encountered at 
operation the tumor was removed in fifty-seven, and exjiloration only was 
earned out m one case, that of polyposis involving the whole stomach 
Patients with marked anaemia were given sufficient transfusions to raise the 
percentage of haemoglobin to a satisfactory level and, when necessary, the 
operation was performed under local anaesthesia Of the thirty-six cases 
m which the tumor was the only lesion, the tumoi was removed by excision 
alone m seventeen, and in the lemamder (except in the case of exploration) 
the segment of the stomach containing the tumor was resected The situation 
of the tumor determined the best method of approach The procedure use 
most frequently was transgastne excision through an incision in the anterior 
wall, and division of the pedicle by the cautery In the larger tumors tie 
possibility of malignant degeneration makes partial gastrectomy 
ha\e had at least one case in which carcinoma developed at the site 0 
attachment of the pedicle 
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In the uncomplicated benign tumors there was no operative mortality 
In a case m which the primary condition was carcinoma of the stomach, death 
from bronchopneumonia occurred six days after operation 
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UNILOCULAR CYST OF THE SPLEEN 
By L Wallace Frank, MD 

or Louisville, Ky 

Although reports of non-pai asitic cysts of the spleen had appeared in 
the hteratuie at various times, it was not until 1904 that any great interest 
was taken in the subject At that time articles by Heinricius, Monier, and 
Lasperes appeared in Germany and in the following year Bryan made Ins 
contribution In 1906, Powers collected thirty-two cases and in 1913, Fowler 
enumerated eighty-five cases of non-pai asitic cysts of the spleen and added 
one of his own By 1921, five additional cases had appeared in the literature 
and weie again compiled by Fowlei In the past five yeais reports and studies 
by Pribram, Gosselin, Moynihan and otheis have added to our knowledge 
of the subject 

Non-parasitic cysts of the spleen have been grouped by Fowler in the 
following manner 

1 True cysts a Infoliation cysts (inclusions of the jieritoneuin, inflam- 
matory or traumatic), small and multiple, may be superficial or deep 

b Dilatation cysts — jiolycystic disease of the spleen resulting from dila- 
tation of the splenic sinuses Multiple 

c Neoplastic cysts as lymphangioma 01 hcemangioma Often it is impos- 
sible to differentiate these fiom the pievious type 

2 Pseudocysts a Traumatic These may arise fioin a hcematoma and 
aie usually laige and unilocular 

b Degeneration cysts These aiise from secondary changes in infarcted 
area They are usually large and solitary 

Howald, of the Pathological Institute of the University of Geneva, fol 
lows this classification as do also most of the lecent writers 

It IS not our purpose to discuss the minute serous cysts They aie usua } 
discovered at autojisy or accidently m the course of ojjerations and are not 
as much of surgical inteiest as of joathological It is toward the laige solitarj 
cysts of the spleen that we would direct your attention Of the ninety-one 
instances of non-parasitic cysts of the sjileen which weie collected by Fowler 
in 1921, sixty-five belonged to this gioup In a search of the literature vo 
have been able to collect six more such cases and are adding two, one of our 
own and one of Abell’s We have seen anothei case m w* ich we ma e 
diagnosis of a splenic cyst, but we have not included it in this report as 
diagnosis has not been confirmed by operation . 

Pool, in his monograjdi “ Surgery of the Spleen,” states that it is 
general opinion of surgeons and jiathologists that m ost of the cysts 0 — ^ 

* Read before the Southern Surgical Association, December 16, 1926 
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spleen demanding stugical inteiveiition aie liemonhagic m oiigin Oui 
analysis of seventy-three cases of large cysts of the spleen would substantiate 
his statement m that we found foity-eight, oi almost seventy per cent , weie 
blood cysts Howald states that small cysts aie fiequently associated with the 
large sohtaiy cysts and that the small ones may even be micioscopic It is his 
belief that the blood cysts, so called, aie usually due to secondaiy hemoiihage 
into a serous cyst, as the study of his two cases revealed that the fluid of the 



I — Anterior surface of spleen containing cyst in the lower portion No break m splenic capsule 

could be noted 


small cysts was serous in chaiactei while that in the large ones was bloody 
in each case 

All authorities aie agreed that tiauma plays an important factoi in the 
etiology of splenic cysts In the se\enty-thi ee cases studied by us there was 
a histoiy of tiauma in eighteen Of these eighteen, only ten weie blood cysts 
so we cannot mfei that trauma is the only cause of the hemoirhagic cysts 
Sex, or rathei mensti nation and pregnanc}’-, ma> play important etiological 
idles Of the sevent} -tin ee reviewed cases foity-seven, or sixty-four per 
cent, occurred in women This is in accoid with the figures of Hamilton 
and Bojei, wdio found sixty-five pei cent in females Of the foit} -seven 
cases occuinng m females, twenty-fiie weie between the ages of twenty and 
foit}^ and ten occuiied in association wnth piegnanc} jMonnier explains the 
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incidence of occurrence during the reproductive period by the fact that the 
spleen becomes congested in piegnancy, during menstiuation and at the meno- 
pause and subsequently lelaxes The content of the cysts which are related 
to pregnancy is stated in nine cases, only five were blood cysts This 
appaiently refutes Bircher’s explanation for the development of the cyst at 
this period, as he attributes it to embolism, infarction and hemorrhage follow- 
ing pregnancy Powers states that aside fiom the information furnished bv 



Fig 2 — Infepor surface of spleen containing cyst in the lower portion The tie is small 

punctured during removal 


sex and age, the meagieness of the repoits makes accuracy impossne 
Trauma and antecedent disease of the spleen such as malaria may act as 
contributory causes in not a few cases “ Regardless of the original cause, 
says Powers, “we often find recorded an acute exaceibation in the 
toms and aside from childbirth we know nothing of the cause 
such exacerbations ” 

As stated above, pievious disease of the spleen may be a predispos g 
factor in the formation of cysts In the seventy-three cases whici 
reviewed, there was a definite history of malana in twelve, and one occur 
during an attack of mumps . ] 

As to the undei lying cause of the large cysts of the spleen we are inc 
to believe with Howald that all primarily aie serous in character ^ ^ 

more, we think that m the beginning they are all small and result 
dilatation of the normal l)'mph spaces in the organ In many specimens ^ 
is no definite lining wall but a thin smooth membrane, m others there ^ 
definite endothelial lining which is also found even m some of the bloo ) 
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As to the symptoms, these vaiy with the size of the tumoi, and the pres- 
ence 01 absence of adhesions Practically all patients complain of discomfort 
in the left hypochondrium 

The ideal treatment is splenectomy In the sixty-five cases which Fowler 
collected splenectomy was done thirty-three times, and of this number one 
died and the lesult m two cases is not stated Of the eight cases which we 
have compiled, splenectomy was done in each instance, five reco\ered and the 
result IS not stated in three In those cases wheie adhesions are very dense 
marsupialization of the sac may be necessaiy 

As we have stated, Fowler had collected up to 1921, ninety-one cases of 
non-parasitic cysts of the spleen of which sixty-five may be grouped in the 
class of laige cysts Since 1921, six additional reports have appeared 

I Pribram, E E (Monatschr f Geburtsh u Gynak, vol Ivii, p 164) reports two 
cases , 

1 Female, forty, para iv Pam three months and enlarging abdomen lumor m the 
left side of the abdomen the size of a child’s Head Operation disclosed a cyst of the 
spleen arising in the lower pole and involving the entire organ and could not be 
separated Irom it bplenectomy Cyst contained serous fluid and the wall was very 
thin, diagnosis of lymph cyst was made there was nothing in the history to suggest 
the etiology and the wall was not studied The outcome of the operation was not stated 

2 Female, forty-six, para iv ijoctor sa»d spleen was enlarged during the first 
pregnancy Swelling m the abdomen for the past year On the left side was a tumor 
the size of a child’s head below which was a distinctly fluctuating mass Blood count 
was normal Laparotomy revealed an enlarged cystic spleen covered by omentum but 
freely detached from it The spleen hung dowm by the phrenico-lineale and gastro- 
lineale ligaments and was rotated about these ligaments through an angle of ibo degrees 

The day after operation the white blood count was 30,000 with sixty-seven per cent 
polymorphonuclears, six per cent lymphocytes, ten per cent mononuclears, five per cent 
transitionals, and twelve per cent eosmophiles Fourteen days later the red count was 
5,400,000 and the hsemoglobin sixty-three per cent , the white blood count was 5200 
with seventy-two per cent polymorphonuclears, nine per cent lymphocytes, five per cent 
mononuclears, three per cent transitionals and eleven per cent eosmophiles 

The spleen weighed 1050 grams, 18x12 cm and there was a large solitary cyst 
containing 575 grams of yellowish-gray thick fluid Microscopically this showed mostly 
broken down red cells and cholestenn crystals The wall was smooth and had attached 
a few small pieces of calcified material There was no definite lining to the cyst and 
the wall was composed of connective tissue The author states that this may have 
been a blood cyst 

II Gambill, W L (Ky Med J , vol xxi, p 247) reported a case of a serous cyst 
of the spleen m an Italian woman aged forty-one, para iv The oldest child was four- 
teen years and the youngest eight months Complaint was of pain m the left hypo- 
chondrium for four years Had lost twenty pounds in weight Operation revealed a 
a cyst at the hilus of the spleen between the layers of the gastro-splenic omentum 
Pancreas and omentum were adherent to the growth The cyst contained one-half gallon 
of serous fluid which when examined revealed no booklets nor solices Splenectomy was 
done, patient recovered (Apparently no study' of the cyst wall was made ) 

III Gosselin, R I (Journ A M A, vol Ixxxii, p 849) reported a case of 
unilocular cyst of the spleen in a woman who had had malaria at the age of seven The 
patient was forty -five years of age when seen and the tumor had existed for ten years 
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UNILOCULAR CYST OF THE SPLEEN 

of the small cysts had an endothelial lining beneath which was the connective tissue 
poor in nuclei 

V Abell, I (Personal communication) operated a woman, aged tw'^enty, para i, 
w’hose complaint w'as a tumor m the abdomen, discomfort in the left hypochondnum and 
a smothering sensation on reclining Patient had malaria at tw^elve, following which 
a mass the size of an orange appeared in the left upper abdomen This mass gradually 
enlarged but caused no decided discomfort until a year ago Wassermann w^as strongly 
positive Tumor was not tender and extended from the left costal margin to belowf the 
umbilicus and moved w'^ 1 1 h ^ 
respiration The blood count 
was normal except for a 
sliglit leucoc} tosis Laparot- 
om^ revealed a cystic tumor 
of the spleen w'hich filled 
the entire left abdomen The 
omentum w'as adherent to 
the tumor and these adhe- 
sions w' e r e separated and 
splenectomy w'as performed, 
the patient making a good ' 
recovery, although the conva- 
lescence w^as complicated by 
a purulent pleurisy 

The specimen consisted of 
a spleen, ovoid in form, 

26 x19 x17 cm w'lth attached 
fibrous tags and large tor- 
tuous vessels on the surface 
At one end there was appar- 
ently normal splenic tissue 
measuring 7 x 8 x 2 cm When 
sectioned the mass is found to i 
consist of a single cavity 22 * 
cm in its greatest diameter The co’itent was pale greenish, grayish- w'hite, thick fluid 
m which w^as floating dull grayish-white soft flakey masses The splenic artery and 
^eIn w'ere apparently normal Examination of the fluid show^ed a large number of pus 
cells of which about forty per cent were eosinophiles The fluid contained albumin and 
cliolesterin and w^as sterile on culture 

VI The case wdnch w^e wnsh to add to those previously mentioned w^as a negress, 
3 ged twentj, w’ho w'as referred to us on February 24, 1926, by Dr E C Wood, of 
Bloomfield, Ky She has been married for two 3 ears and has had one child and no 
miscarriages The family history W'as entirely negative as w'as also her past history 
She had never had malaria and there w'as no historj' of trauma For about a j'ear she 
had suffered w'lth a dull ache m the upper left abdomen Follow'ing the birth of her 
child five months ago she noticed a tumor in in the abdomen beginning under the left 
cih margin and graduallj' enlarging dowmw'ard It w'as freely movable with change 
of posture No gastro-intestmal, cardiac or pulmonary symptoms w'ere present There 
"ere no urinarj symptoms and no loss of w'eight During the past few' w’eeks she has 
lad pain in the region of the tumor Menses normal 

Examination revealed a healthy looking, 30ung, colored girl There was no enlarge- 
ment of the superficial Emphatic nodes No enlargement of the thyroid gland was 
present and the heart and lungs were normal to plnsical examination Blood- 
pressure 120-78 
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Fig 4 — Note the dense fibrous tissue ivall lined uith its single 
lyer of cells resembling mesothehum or endothelium (Magnifica- 
>on 335 diameters ) 
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In the upper left abdomen was a rounded, smooth tumor about eight inches long and 
SIX inches wide Fluctuation was present No notches could be felt The tumor was 
freely movable but could not be pushed into the pelvis When the patient lies on her 
right side most of the tumor was to the right of the midline and at about the le\el of 
the umbilicus In this posture percussion over the splenic area revealed the absence 
of normal splenic dulness The left kidney could not be palpated 

Except for tenderness in the vaginal vault and a slight cervical laceration, the vagina! 
examination was negative 

Urinalysis revealed a faint trace of albumin and a large number of pus cells 
The blood count showed eighty' per cent hccmoglobin, red blood-cells 4,480,000, 
white blood-cells 6000, of which forty per cent w'ere polymorphonuclears, fifty-nine per 
cent lymphocytes and one per cent mononuclears The Wassermann was negative 
A cystoscopy was done and except for some pus floating in the bladder that organ 
was normal A catheter was passed to the left kidiiev and ten cc of fifteen per cent 
sodium iodide solution was injected A rontgenogram was then made with the tumor 
lying in its usual position in the upper abdomen The tumor was then pushed down 
toward the pelvis and another plate taken This revealed a normal renal pelvis in the 
usual position and that the kidney had not been moved 

Having such data we made a diagnosis of cystic tumor of the spleen Operation 
through a left rectus incision revealed a cystic tumor involving the lowmr half of the 
spleen The tumor measured 20x 15X 12 cm Over its lower part were some omental 
adhesions which were easily separated The tail of the pancreas was closely associated 
with the spleen at its hilus There was no twist of the pedicle The pedicle was clamped 
and doubly ligated and the spleen wnth tumor removed ^^^n!e manipulating the tumor 
in its removal one of two small excrescenses on the cyst was ruptured and about a pint 
of greenish fluid escaped Examination of the abdomen revealed no other pathology and 
the wound was closed en tier 

The patient made a very uneventful convalescence and the wound was dressed on the 
fourteenth day, when she left the hospital Since operation she has apparently ha 


perfect health 

The specimen of splenic cyst w'as studied bv Dr Stuart Graves of the Universitj 
of Louisville, who submits the following report The specimen consists of a arge 
spleen with a cyst measuring approximately 45 x 130 x 160 mm m its greatest 
The cyst has evidently been tapped wuth a trocar and a good deal of the fluid renioN ^ 
Capacity of the cyst was 900 c c Weight ith the cyst content largely remove 3 i 3 
grams The cyst occupies a little more than half of the mass The outer wall is j w 
and translucent, color varying from pale gray to dark bluish red Otherwuse 
IS smooth and normal After fixation in Kaiserling fluid the evst is opened an 
to be unilocular, the inner surface being smooth and glistening and marked with m 
lacing trabeculae From the solid splenic tissue the cyst is separated by a fibrous ws^ 
about I mm in thickness As elsewhere, this wall is thin and translucent, smoot 1 
glistening on the inside and intimately connected with splenic tissue on the outside 
cut surface of the splenic tissue itself shows cross-sections of trabecula: re a 1 


numerous, otherwise the cross-section is not abnormal 

The microscopic examination of sections of the solid portion of the spleen an 
the wall of the cyst show the latter to consist of dense fibrous tissue, lined with a sing^^ 
thin layer of cells These cells have ovoid nuclei, are rather pale, and are fan" V 
together In the solid portion of the spleen the trabeculae are relatively 
close together The lymph follicles are small and relatively more numerous an c 
together than normal, indicating compressed splenic tissue ,^1^4 

Bacteriological examination of the fluid removed from the cyst show all smears ■ 
cultures both aerobic and anaerobic, ncgativ'C for growth after five days 
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Physical and chemical examination of the fluid shows it to be slightly turbid, pale 
greenish in color, and about the consistency of ascitic fluid The specific gravity is 
I oi6 Microscopic examination of the centrifuged sediment shows some flat crystals, 
evidently cholesterin, and moderately numerous endothelial leucocytes filled with vacuoles 
which stain red with Scharlach R The chemical examination shows no chlorides, 
sulphates, phosphates or bile Traces of blood and cholesterol are present The albumi- 
nous material is approximately seven per cent The reaction is alkaline 

Reference to the gross and microscopic description m this case shows conclusively 
that this cyst is non-parasitic Its size, its single chamber, its lining and the physical 
and chemical examination of its fluid would indicate that it may have begun either as an 
mfohation or a dilatation cyst and then gradually enlarged to the size recorded This 
size must have been gradually attained over a considerable period of time because the 
wall was strong and well formed and the contents were practically negative for any blood 
constituents The lining cells appear more like mesothelial and endothelial cells, which 
also adds evidence in favor of an mfohation or dilatation cyst 


367 



TEAUMATIC ABSCESS OF THE SPLEEN-^ 

By WiLLiAMiDE P Inlow, MD 
or SncLBiviLiyE, Ind 

Under tiaiimatjc abscess of the spleen I shall consider those collections 
of pus, splenic and pensplenic, in the left suhcliaphraginatic region, resulting 
from secondai}' infection and suppuiation of a contused spleen or of a h<enia- 
toma arising fiom injury to splenic tissue Such traumatic abscesses of the 
spleen aie lare In a seaich of the available literatuie I have been able to 
collect only twenty-thiee cases exclusive of one of my own herewith reported 
The first of these was described by Henning m 1757 Doubtless, however, 
the condition is more common than this small numbei would indicate These 
abscesses constitute about 15 per cent of the total number of abscesses of the 
spleen (Kuttner, Scheyer) They aie much less common than those having 
as a basis either metastatic inflammation or mfaicts occurring in the course 
of septic diseases, typhoid fever, recmrent fever, malaiia, djsentery, and 
influenza, which togethei constitute about 75 per cent of the cases The 
third group of splenic abscesses, that of suppurations caused by extension 
from neighboring oigans, chiefly fiom carcinoma and ulcei of the stomach, 
IS still more lare than the tiaumatic The gioup heie under consideration 
differs sufficiently from the oidmary splenic abscess, not only m its 
etiology, but also in its clinical picture and prognosis, to justify its 
sepal ate presentation 

Pathogenesis — The spleen, soft and vasculai, offers but little resistance 
to injury, yet, due to its small size and piotected situation under the nhs, 
damage to it is infrequent Even more easily tiauinatized is the disease 
spleen, since the hypeitrophied oigan not only offers a less lesistant tissue, 
but also a gieatei surface to be injuied, coming j^aitially out from protection 
under the 11b margin 

Any injury to the left side of the body may be associated with damage 
to the spleen When the left lowei pait of the chest is forcibly struck an 
ribs are fiactuied, or when the enlarged oigan is struck m the left 
chondiium, damage to the spleen is especially piobable The methods 0 
injury aie vaiied falls, direct blows with fist 01 cane, being run o\er n 
vehicles gunshot wounds, horse kicks, anything wheieby direct violence is 
applied to the splenic region Further, such apparently trivial acts as sneer 
ing 01 heavy lifting may tear the diseased spleen When the spleen is injure 
It either ruptures or is contused When it ruptuies and the larger 00 
vessels are torn, death may occur from profuse hemoirliage or be aier 
only by the timely removal of the spleen Rupture of the spleen, lioueier, 
may be minor, and the symptoms not those of a major a bdominal catastro} )^ 

* Read before the Association of Resident and Ex-resident Phjsicians of the 
Clinic at Rochester, Minnesota, October 7, 1926 
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indeed symptoms pointing to the spleen may be completely masked by the 
associated injuries which are more patent, such as fracture of the ribs or 
limbs, and injuries to the head with coma In such instances the bleeding 
may not be great, the hemorrhage is spontaneously arrested and a perisplenic 
liEematoma forms Portions of the splenic tissue itself may be so contused 
that they aie no longer viable and may come to form pait of the subdiaphiag- 
matic collection When the injury sustained is less severe contusion alone 
occurs In this event the tissue is injured without solution of continuity, 
small extravasations of blood and subcapsular hsematomas may occur, but the 
capsule itself is intact After a slight mjuiy the tissue lecovers if the 
extravasated blood is gradually absorbed, theie then lemains only a scar in 
the splenic tissue as a sign of the injury However, the extravasated blood 
IS not always absorbed Frequently it becomes encapsulated and forms a 
cyst Such a cyst may remain doimant for years only latei, frequently after 
a fresh trauma, to grow and become of clinical significance 

More rarely and instead of the formation of a cyst, infection of the collec- 
tion of extravasated blood may occur It is this contingency that demands 
that contusions of the spleen be taken seiiously because of the conditions 
which can follow such an injury rather than because of the immediate surgi- 
cal indications Although there exists m the sj^leen less oppoitunity for infec- 
tion than, for instance, in the liver with the presence of bile and the bacteiial 
content of the portal blood, or in the kidney with its connection with the 
bladdei, yet such infection occurs The pyogenic organisms can come only 
through the arterial blood stream oi b} extension from a neighboring focus 
When such infection occurs, the hcematoma, splenic or pensj^lenic, suppurates 
and theie develops a traumatic abscess of the spleen in the sense defined in 
this papei 

Such a splenic abscess may not contain pus alone , often it contains also 
free pieces of neciotic splenic tissue of varying size Indeed, the entire 
sjileen may be composed of a sequestrum It is to such abscesses that 
Kuttnei has given the name “ sequestrating abscess of the spleen ” Such 
sequestia aie not limited to the cases of tiaumatic abscess but also occur as 
a result of mfaiction in the other gioups of splenic abscess About 37 per 
cent of all splenic abscesses are of this type If the contusion to splenic 
tissue IS great, the contused aiea goes on to neciosis The secondary suppura- 
tion separates the necrotic portion and lea\es it as a sequestrum It is pos- 
sible also that seveial areas of contusion may sujipurate and the intervening 
tissue neciose from intei fereiice with its nutrition In the few instances 
wheie the entire splenic paienchyma has been loosened from its capsule, 
theie was foimed piobabK'^ a subcapsular liEematoma which spread out under 
the whole capsule Geiieially, however, the splenic capsule does not hold and 
luptuie occurs Kuttner was able to pioduce experimentally 111 rabbits the 
sequestiating type of abscess by first contusing the spleen and then injecting 
staphylococci into the blood sticam In tiio onl} of the cases of traumatic 
abscess collected here were aii) baclenologic studies of the pus made In the 
24 369 



WILLIAM DeP INLOW 


case of Weichert streptococcus pyogenes was found, m that of Omi the pus 
was sterile It is probable that the ordinary pyogenic organisms are respon- 
sible, and that the pus is sometimes sterile in latent cases of long duration 
The source of the infecting organisms is not always evident In the case 
of Lampe it was a felon, in that of Trapp furunculosis, in that of Weichert 
an infected compound fracture-dislocation at the wrist It seems reasonable 
that the splenic flexure of the colon, as the result of slight associated trauma, 
might permit the passage of organisms to the splenic area The pus obtained 
has been described frequently as foul-smelling such as occurs in infections 
due to the colon bacillus 


Symptoms and Cotuse — Iraumatic abscesses of the spleen run a fairly 
typical course which differs only m certain respects from that of abscesses 
of the spleen of different etiology For purposes of ease of clinical descrip- 
tion, I have divided this course into three stages (a) stage of initial injury, 


(^} intermediate or cryptic stage, (c) terminal stage, or stage of extension 
or rupture Similarly I have divided the cases into four groups which differ 
somewhat not only in the picture presented, but also in the ease of lecog- 
nition and in prognosis Group i, in which the injury was more or less limited 
to the splenic area, Gioup 2, in which the injury to the splenic area was 
associated with other injuries , Group 3, m which the injury caused symptoms 


indicating early operation, and Group 4, in which the cases were all latent 
Gionp I — The cases in this group are the most typical and occur the most 
frequently In the initial stage the patient receives an injury from blunt 
foice, either to the left hypochondrium or to the left lower part of the chest 
wall There is immediate pain and tenderness in the contused area whici 
may be transient or persistent The pain may be increased by deep breathing 
Within a few hours slight enlargement of the spleen may be noted on palpa- 
tion and' percussion, if the injury is limited to the upper pole little change 
may be demonstrable Shock and signs of marked hemorrhage are absent, 
yet there may be symptoms of peiitoneal irritation with initial vomiting 
symptoms soon tend to subside and it is believed that the patient will lapi } 
recover This marks the beginning of the intermediate stage There maj 
be a peiiod of almost complete freedom from symptoms, or the patient may 
complain of only slight persistent pain or heaviness m the splenic region, 
m intrasplenic collections of pus pain may not be felt for a long time 
however, there develops a cryptic fever which may gradually increase m 
height of Its afternoon rise There may be chills Often there are nig 1 ^ 
sweats The patient is weak and has anorexia Splenic enlargement ma) 
increase, or may appear for the first time, taking the form of a mass tn 
left hypochondrium or of a bulging of the left lower thorax with ® 
in the overlying skin Fluctuation will occur only when as the resu 
adhesion to the abdominal wall the abscess comes close under the ab 
parietes In the terminal stage the abscess develops complications 
IS not evacuated operatively The pleura is most frequently involve 
occurs chiefly m abscess of the upper pole Pleural effusion occurs wn 
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may be repeatedly aspirated, or it becomes purulent and forms empyema 
If the abscess is not evacuated by operation it ruptures This occurs, in order 
of frequency, into the stomach with vomiting of pus, into the peritoneum 
with peritonitis and death, into the colon with passage of pus in the stool, 
through the chest wall with fluctuant elevation of the skin, into the renal 
pelvis with pyuria, or into the pleural cavit}^ The direction of rupture 
depends largel}^ on the location of the abscess, chiefly toward the stomach if 
it is in the upper pole, or toward the peritoneum if it is in the lower pole 
Even if the abscess has been incised and drained perforation may occur 
Cases in this group run their com se in from two weeks to four months, in an 
average of two to three months 

Gionp 2 — In this group the traumatic force is greater and more widely 
distributed, and there are also other injuries The initial stage is much 
more severe The patient may be unconscious Shock and profuse hemor- 
rhage are frequent The more patent, and for the time being more important, 
injuries, such as compound fractuie of the extremities, and trauma of the 
chest with haemoptysis, distract attention from the splenic area so that damage 
there is easily overlooked Not until the intermediate stage when the patient 
IS recovering from the injuries for which he is being treated may it dawn 
upon the surgical attendant that all is not well The patient still remains ill, 
the hectic fever seems inexplicable, and it is only at the terminal stage when 
complications occur that the true natiiie of the events, as determined by opera- 
tion or necropsy, is realized My own case belongs m this group 

Gi oiip 5 — In this group the initial symptoms are those of rupture of the 
spleen The patient suffers a major abdominal catastrophe as the result of 
the injury Signs of hemorrhage and shock are present, and the abdomen is 
tender and rigid Operation is pei formed, blood evacuated from the abdo- 
men, and tamponade or lemoval of the ruptured spleen performed Follow- 
ing this the patient who is apparently lecovering develops symptoms of 
infection m the left subdiaphiaginatic space These progress until death oi 
a subsequent operation for evacuation of an abscess which has formed m an 
uniemoved blood clot or in the lemaining contused splenic parenchyma 

Gi oup 4 — This group differs from Group i only in the time interval and 
m the latency of the symptoms in the intermediate stage The patient 
lecovers from the injury and is apparently S}mptomless, or at most suffers 
from a vague indisposition, for from one to seveial }eais Cachexia is 
fiequent Distress may occui m the left hypochondnum A mass, often 
fluctuant and reaching large pioportions, is usual at the left costal margin 
In the teimmal stage either a large amount of pus is evacuated at operation, 
or the abscess empties itself b}' perforation A\ith the patient experiencing the 
sensation of something luptming or tearing inside him 

Diagnosis — Diagnosis ma} or ma} not be difficult In Group i attention 
is at once centred on the spleen as the seat of possible injury, and nhen 
persistent fe^el develops an abscess is at once thought of In Group 3 the 
state of affans is large!} self-cMdent Howexer, in Group 2 the condition is 
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obscuied and may be entirely overlooked In Group 4 the long time inter- 
vening between the initial stage and the stage of maiked clinical symptoms 
may cause both patient and examiner to suspect no connection lietweeii the 
large splenic tumor and the injury sustained Bogdanik elicited a history of 
injury in his case only after operation 

Exploiatoiy puncture through the chest wall with aspiration is a proce- 
duie that cannot often be dispensed with m establishing a diagnosis, especiallj 
of abscess of the upper pole It is not without dangei In case of positive 
findings operation should follow immediately in ordei to avoid spreading 
the infection along the tract exploied by the needle into an uninvolved pleural 
cavit}'^ Examination by means of the Rontgen-iay has seldom been employed 
since many of the cases occurred before the advent of rontgenology Such 
examination may be negative, or at most may^ show a high-lying, fixed dia- 
phragm on the left In Scheyer’s patient an air bubble was seen beneath the 
diaphragm The finding at operation of neciotic masses m chocolate-colored 
pus points to the sjoleen as the seat of origin in all subphrenic abscesses on 
the left side Remains of the trabeculai system seen on microscopic exami- 
nation of the neciotic tissue identify it as splenic 

Treatment — The treatment is surgical The abscess must be adequately 
incised and free drainage established Two chief routes of approach are 
available In abscess of the upper pole the pei pleural transdiaphragmatic 
route with rib resection is indicated In abscess of the lower pole with 


encroachment on the pei itoneal cavity , lajiarotomy, either at the nl) margin 
or through a left rectus incision, may'^ be preferable Lumbai incision is 
seldom indicated The operation of choice is splenotomy with tamponade 
When the whole sjoleen exists as a secjuestrum it should be removed r> 
cases in Group 3 splenectomy^ is indicated at the jirimary operation, if 
splenic region cannot be freed coinjiletelyf of blood and damaged tissue, or 
if subsequent oozing of blood is probable, drainage should be provice 
Circumstances will determine whether operation should be performed in one 
or in two stages With care infection of the pleural or of the peritonea 
cavity may be avoided in most instances, if so, the entire procedure is 
carried out in one stage In the cases reported in this paper approaci las 
been chiefly through the chest wall with resection of the tenth rib Bogc ani 


sewed the spleen to the abdominal wall 

Piogitosis — The prognosis is grave In this seiies of twenty-four cases 
there were fourteen deaths, a moitality' of 58 per cent The prognosis 
worst in Groups i and 2, and best in the latent cases of Group 4 
patients were operated on with five deaths, a mortality of 3 ^ 

Among the eleven others there were nine deaths, or a mortality of 82 per 
Recovery^ occurred in two latent cases, following rupture into the stomac 
renal pelvis in one instance and into the stomach and colon in the other 
death occurred in all the medical cases in this series except the latent 0 
With more frequent correct early^ diagnosis and timely surgical intervei 


doubtless these results will be improved 
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REPORT or A CASE 



A man, aged nineteen, was admitted to the W S Major Hospital, July 13, 1924, 
at 1000 p M , with a diagnosis of compound fractuie of the humerus At 3 00 p m , while 
riding a bicycle he had been struck by an automobile He was knocked high into the 
air and alighted on his left side, with his left arm twisted beneath him He was uncons- 
cious for a short time and lost about a pint of blood On being taken to the office of a 
country physician for first aid he fainted, and again on admission to the hospital He 
complained chiefly of the injury to his left arm, but stated also that he was extremely 

sore throughout his left side, _ 

especially in the left abdomi- 
nal, lumbar, and anterior-chest 
regions 

Examination revealed that 
the patient was badly injured, 
pale, and faint There was a 
compound fracture of the left 
humerus in the middle third 
with marked laceration of the 
skin He was unable to ex- 
tend the fingers of the left 
hand or the hand itself The 
left radial pulse was not pal- 
pable Nothing abnormal 
could be detected in the heart 
or lungs He was tender to 
pressure throughout the left 
anterior part of the chest and 
the whole left s'de of the 
abdomen The abdominal 
wall was not rigid, and no 
free fluid could be demon- 
strated in the abdominal cav- 
ity A cathetenzed specimen 
of urine showed no blood, but 
contained albumin and also 
many casts The hfemoglobin 
was 75 per cent , the temperature g8° , the pulse rate 78 , and the respiratory rate, 30 

An hour later the lacerated tissues of the arm were excised under anaesthesia 
and a large haematoma was evacuated There was much venous bleeding which was 
controlled by packing with iodoform gauze The arm was put up temporarily with a 
triangular axillary pad and external splint and strapped to the bodj 

The next morning the patient complained of pain inside the left side of the chest, 
coughed up a little blood-streaked sputum, suddenly became dyspnceic with a respiratory 
rate of 40, and pulse rate of 140, sweat profusely and appeared in shock The blood 
pressure, however, was no systolic and 60 diastolic It was difficult to examine the 
chest posteriorly, but partial examination disclosed nothing sa%e tenderness to pressure 
Voiding was impossible until the following day, when he was much improved , the pulse 
rate had dropped to no Two days later the arm was put up m suspension from 
a Balkan frame and traction applied to the elbow The vound was at first irrigated 
with Dakin’s and later with physiologic sodium chloride solution The temperature was 
100 , the pulse rate 100, and the respiration rate 30 Albumin and casts had disappeared 
from the urine 

Follow'ing this, save for an occasional involuntarj" stool, the patient seemed to be 
in good condition and had little complaint Howe\er, he began to run a persistent septic 
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temperature, ranging from 99° to 101° m the mornings, and from 101“ to 103° in the 
afternoons, the average temperature range being from about too" in the morning to 102° 
in the afternoon The amount of infection in the area of the fracture seemed insufficient 
to explain the temperature course No abnormal findings could be made out in chest 
or abdomen The leukocyte count was not high, running persistently about 10,000 

On the afternoon of the eighteenth day he experienced pain in the anterior left 

side of the chest and felt that the precordial region had “filled up” so that he could 

scarcely get his breath He was very dyspnceic and had a few attacks of coughing with 
the expectoration of a frothy non-purulent sputum streaked with blood On examination 
there was little respiratory excursion of the left chest, the anterior portion of which uas 
hyperresonant The next morning the hyperresonance was still noted and it was difficult 
to outline the cardiac dullness The posterior left part of the chest was now almost flat 
to percussion up to the interscapular region, and the breath sounds at the base of the 
lung were diminished Thoracentesis in two different areas was ineffectual The follow- 
ing day he complained of pain on the right, running from the right half of the neck 

obliquely through the right side of the chest to its base He felt better and could breathe 

better lying on his right side He was dyspnceic, coughed up bloody sputum and had 
the appearance of a patient with pneumonia There were now indications of consolida- 
tion of the right lower lobe posteriorly with a pleural friction rub The leuKocjte count 
was 22,000 Death occurred the next morning, three weeks after injury 


Necropsy — At post-mortem examination there were about 100 cc of serosangum 
eous fluid in the peritoneal cavity and adhesions in the left hypochondrium invoking 
the whole of the spleen, the cardia, lateral and posterior upper left abdominal wall, and 
the left diaphragm The spleen was severely contused and friable in its upper pole 
anteriorly with a fissure running from the anterior border at the middle to the hdus 
(Fig i) It weighed 195 gms Between the spleen and the diaphragm there was a small 
abscess with a definite abscess wall, containing about 30 c c of pus and old blood together 
with several small pieces of necrotic tissue There were adhesions m the pelvis uith 


matting together of loops of the small intestine The anterior mediastinal tissues were 
emphysematous and mdematous About 200 c c of serosanguineous fluid with flakes 0 
fibrin were found in the right pleural cavity The right lower lobe itself was semisoh 
and its pleural surface covered with fibrinous exudate There were about 200 c c of ui , 
not so bloody as that on the right, in the left pleural cavity From the region of the sixt 1 
rib in the midaxillary line the diaphragm was adherent to the chest wall , the sixt 1 ri 
was fractured The left lower lobe of the lung was solid and resembled hepatic tissue 
on cross-section The wound of the left arm was clean There was complete mo 1 1 ' 


at the area of fracture with little formation of callus 


SUMMARY 

Traumatic abscess of the spleen is rare, but twenty-three cases being 
found in the available literature These and a personal case are reporte 
The condition is the result of injury to the splenic region with contusion 
or rupture of the spleen Secondary infection of hsematomas and contuse 
tissues leads to the formation of abscess Separation of necrotic masses 0 ten 
gives splenic sequestra 

The course may be conveniently divided into three stages (i) stage 0^ 
initial injury, (2) intermediate or cryptic stage, (3) terminal stage or stag 
of extension or rupture , 

The cases fall into four groups (i) in which injury is more or 
limited to the splenic area, (2) in which injury to the splenic area is ass 
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dated with other injuries, (3) in which injury is associated with symptoms 
indicating early operation, and (4) m which the cases are latent 

Diagnosis may be difficult Many cases have been recognized only fol- 
lowing rupture or at operation or necropsy The treatment is surgical The 
prognosis is grave The mortality has been 58 per cent The morathty of 
patients opeiated on was 38 pei cent , of medical patients (excluding latent 
cases) TOO per cent 

Earlier diagnosis with timely intervention should improve these results 

BIBLIOGRAPHY 

’Berger, Ench Die Verletzungen der Milz und ihre chirurgische Behandlung Arch f 
klin Chir , 1902, vol Ixviii, pp 76&-816, 865-914 
“ Bessel-Hagen, F Ein Beitrag zur Milzchirurgie Arch i klm Chir , 1900, vol Ixii, 
pp 188-231 

“Bogdanik, J Traumatisclier Milzabszess Berl klin therap Wchnschr, 1905, vol 11, 
PP 7-9 

* Edler, L Die traumatischen Verletzungen der parenchymatosen Unterleibsorgane 
Arch f klin Chir , 1887, vol xxxiv, pp 573-620 
“Eltmg, A W Abscess of the Spleen Annals of Surgery, 1915, vol Ixii, pp 182-192 
“ Grand-Moursel, P E Contribution a Tetude des abces de la rate Pans, Thesis, 
1885, 47 PP 

’Kuttner, Hermann Ueber sequestrierende Milzabzesse Beitr z klin Chir, 1907, 
vol hv, pp 405-457 

'' Lenormant, C , and Seneque, J Les abces de la rate Jour d chir , 1923, vol xxi, 
pp 685-698 

"Mayer, Ludwig Die Wunden der Milz Leipzig, F C W Vogel, 1878 
Omi, K Ueber traumatische Milznekrose mit pensplenitischen Abszess 3 eitr z klin 
Chir , 1906, vol h, pp 35P-367 

” Scheyer, K Ueber sequestrierenden Milzabszess Beitr z klin Chir , 1924, vol cxxxi, 
pp 225-241 

’^Tedenat Abces de la rate Rev d Gynec et de Chir Abdom , 1901, vol v, pp 622-632 
” Tillmann, H Ueber die Communicationen des Magen-Darmcanales mit der Brusthohle 
und uber subphrenische Kothabszesse Arch f khn Chir , 1881, vol xxvii, pp 
103-161 

“Trapp Zur Kenntniss der Verletzung der Unterleibsorgane (Zwerchfell, Milz, Leber) 
durch stumpfe Gewalt Deutsch Ztschr f Chir , 1897, vol xliv, pp 393-408 
“Weichert Vereiterung eines Milzhamatoms nach infizierter komplizierter Vorder- 
arm fraktur Berl khn Wchnschr, 1911, vol xlviii, pp 1157-1158 
Wildegans Zur Pathologic und Therapie des Milzabszesses Arch f klm Chir , 1920, 
vol cxiv, pp 416-442 


379 



DUODENITIS * 

By E Stabr Judd, M D 

AND 

Gunther W Nagel, MD 

or RocnnsTrn, Minn 

FnOM TIIF DIVISION Of SDRGEUy, MAliO CLIMO 


nf I- ^ f solved Although the diagnosis 

of this type of ulcei can be made with a high degree of accuracy, the treat- 
ment IS not as yet on a unifoim and absolutely sound basis In spite of 
many theories, the origin of peptic iilcei remains unknown Our knowledge 
o tie pathology of duodenal ulcer has been advanced in recent years by the 
study of tissues removed at operation, such study has demonstrated the 
occuiience of an inflammatory lesion which we call duodenitis The term 
duodenitis has been more or less arbitrarily limited to a type of chronic 
— inflammation of the duodenum with- 


••'y 




-Gross appearance of true duodenal ulcer 


calloused ulcers, the clinical 

t / picture of which is practically iden- 

^ ^ i heal with that of chronic duodenal 

ulcer The cause of the disease is 
unknown 1 he pathologic findings 
’ ^ distinctive The association 

between duodenitis and chronic 
ulcer of the duodenum is probablv 
close, but the exact relationship of 
^ the two lesions is not known 
4 ^ Gastritis and jejunitis are patholog- 

ical and surgical entities and prob- 

Fig I -Gross appearance of true duodenal ulcer lelatlOllship 

to gastiic ulcer and jejunal ulcer as duodenitis does to duodenal ulcer 
W J Mayo was among the first to recognize that duodenal ulcer exists in 
two forms, the indurated calloused ulcer which can be seen and felt from 
the serosal surface, and the non-inaurated ulcer which cannot be seen from 
the outside, cannot be palpated, and is, indeed, lecognized with difficulty even 
with the intestine open, since its site is sometimes marked by only a minute 
abrasion of the mucosa This is the so-called clinical nicer, to which the 
early failures m the surgical treatment of peptic ulcer were largely attributed 
Some years ago, we called attention to two distinct pathologic lesions in 
the duodenum, either of which may occur when there is a characteristic his 
tory of chronic peptic ulcer The first is the true ulcer, which is recognize 
by the congestion and stippling of the serosal surface wth more or less scir 
tissue, and adhesions and deformity of th e duodenum The wail o — ^ 

* Read before the Southern Surgical Association, December 14, 1926 

380 



DUODENITIS 










■ i 





o' 


/ '■> 


\ - 1 

'■! 




r:j 


1 


j'iul'usl J 


Fig 2 


-True duodenal ulcer showing 
crater (xp) 


bowel IS ahva3^s indmated and a tumor may form as a lesult of the defensive 
reaction of the surrounding tissues, if the ulcer has peifoiated the bowel 
slowly When the intestine is open a crater ulcei is seen (Figs i and 2 ) 
The second type of lesion, which we have called duodenitis or submucous 
iilcei, IS chai acterized by congestion and 
stippling of the sei osa with little 
01 no mduiation Palpation of the duo- 
denum IS negative and when the bowel is 
opened no lesion of the mucosa can be 
found, 01 at most, only one or moie small 
superficial mucosal abiasions (Figs 3 
and 4 ) These might be considered 
healed ulcei s weie it not that the con- 
gestion, oedema, stippling, and the pies- 
ence of sjunptoms constitute evidence of 
a pathologic piocess going on in the wall 
of the intestine Microscopic examination 
leveals little 01 no abiasion of the mucosa, 
but the submucosa, and sometimes the 
muscle layers, ai e infiltrated with lympho- 
cytes Often there is a tendency to circu- 
lai constriction of the bo'wel, but it is difficult to deteimine whether this is due 
to spasm 01 tiLie nai rowing Clinically theie is little if any dififeience 
between the two types The lontgenogiam shows spasmodic defoimity in 

both lesions That duodenitis is not a 
stage fiom which true ulcei ati on 
nival lablv develops is shown by the fact 
that the aveiage duiation of symptoms of 
the two lesions is about the same The 
tei mmology has no beai mg on the clinical 
diamiosis or tieatment 

o 

MacCaity has reviewed iiinety-seven 
excised, localized, inflammatoiy duodenal 
aieas and has found that the pathologic 
picture of duodenitis is cellular destruc- 
tion with congestion, oedema and migra- 
tion of polymorphonuclear leucocytes, 
lymphocytes, and endothelial leucocytes 
The lesion may be localized or diffuse 
The lecently advocated treatment of 
duodenal ulcei b\ extensive lesection of the fiist poition of the duodenum and 
P}loiic poition of the stomach has led to interesting pathologic findings 
Konjetznj’-, Orator, Puhl and otheis note that in neaily all cases of gastric and 
duodenal ulcer Iheie is moie 01 less extensive gastritis and duodenitis* 
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-Duodenitis shoiMng the intact mu 
cosa (xso) 
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Konjetzny observed it in twenty-two cases of duodenal ulcer Grossly there a.c 
wart-like papillaiy outgiowths of epithelium togetherwith thmned-out atrophic 
areas All stages of supeificial ulceration are seen, fiom tiny abrasions to fis- 
sures and ulceis of appi enable size These lesions are covered with fibrinous 

exudate Micioscopically, inflammatory 
changes are seen m the mucosa which is 
cedematous and infiltrated with polymor- 
phonuclear leucocytes and lymphocytes 
1 he epithelium is denuded m places and m 
others it has regenerated In areas where 
the epithelium is denuded, exudate streams 
from the mucosa like smoke from a funnel 
This exudate is largely fibrinous and ncli 
in cells, chiefly polymorphonuclear leuco- 
cytes, but also lymphocytes and plasma 
cells Areas of acute polymorphonuclear 
infiltration occur with more chronic areas 
characteiized by a predominance of lym- 
phocytic cells Often the lower layers of 
the mucosa are eroded, although there is no 
epithelial defect Except where a chronic 
ulcei appeal s, the process is limited as a rule to the mucosa, although the sub- 
mucosa in some instances shares m the inflammatory reaction 

The pathologic findings in duodentitis call attention to the work of 
Rosenow, as the lesions closely lesemble 
those pioduced by him m animals by 
injecting specific stiams of streptococci 
Rosenow has recovered these stiams from 
the tonsils and infected teeth in patients 
with ulcer of the stomach or duodenum, 
and also fioin inflammatory duodenal tis- 
sue removed at operation 

In Table I is a summary of twenty-six 
cases of duodenitis Fourteen patients 
were women and twelve were men This 
difters from the usual ratio m chronic 
peptic ulcer in which the number of men 
is greater The oldest patient was sixty- 
seven and the youngest tw'-enty-seven The 
average age of the women was foity-five 
and that of men thirty-nme The average 
age of the men and women considered together was forty-two 
period of symptoms was thirty-five years, die shortest 
eleven years In twenty-two cases the history was typical undice, 

and m four it was not typical In one case there was a history of jauncl 
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Smnmary of Cases of Duodemks 
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but only duodemhs was found at operaUon I„ one case tyn.cal eall-biadcier 
CO 1C had occurred, and at operation duodenitis and a diseased gall-bladder 
weie seen, the gall-bladder was removed A histoiy of Iieniorrhage was 
obtained in six cases (23 per cent ) In seven cases opeiation had been per- 
ormed, in foiu appendectomy, m two gastio-entei ostomy, and in 
appendectomy, gastro-enterostomy and hysterectomy Duodenal ulcer 





Fig 6 — Appearance of norrnal duodenum 


in one 
was 

diagnosed i ontgenographically in 
twenty-two cases and gastrojejuna! 
ulcei m one case In tim cases 
lontgenogiams were negatn^e and 
m one none was made In one case 
only was there lontgenoiogic evi- 
dence of obstiuction The gastric 
analysis showed an aveiage total 
acidity of 63 and an average free 
hydiochlonc acid content of 46 
The highest leported total acidity 
was no and the lowest 30, the 
highest free hydrochloric acid was 
go and the lowest zero Three 
types of opeiation were performed on the duodenum In all cases the diseased 
area was excised , m eight simple excision was carried out , in five excision was 
combined with tiansveise sectioning of the pylorus, and m thnteen a portion 
of the anteuor pait of the sphmctei was excised together with the inflam- 
matory area, and gastioduoden- 
ostomy pel formed Appendectomy 
also was performed m sixteen 
cases, cholecystectomy m thiee, 
and a gastio-enteric anastomosis 
was undone m one case The con- 
valescence of most of the patients 
was lemaikably smooth One 
developed mild bronchitis and 
another slight tin ombophlebitis 
One died five days after opera- 
tion, the immediate cause of death 
being toxaemia and acidosis of 
unknown origin At neciopsy the 



Fig 7 


-Uyraphocyticinfiltrauonmsubniucosa (ti-o) 


operative wound was m good condition, but carcinoma was found in the J 
of the panel eas There aie authentic repoits concerning eighteen pa le , 
including the one who died Of these, fifteen (83 per cent) are cure 
greatly benefited, while two (ll per cent ) renuit slight benefi 
the opeiation, a total of seventeen patients ^94 
by the operative procedure 
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Discussion — Duodenitis like othei tissue leactions vanes in degree The 
simplest foim is seen at operation as a slight aiea of hyperaemia and faint 
stippling when the seiosa is lubhed, the aiea involved usually being a ciiculai 
patch 2 or 3 cm in diameter on the anteiior surface of the duodenum just 
below the pyloius The affected aiea may be oedematous and the serosal 
surface slightly dulled In this simple foim there is no deformity of the 
duodenum, but theie may be slight t 

pylorospasm In the moi e advanced f 

forms the area is led, hypersemic ~ ' 

and oedematous, and the stippling IS '7 * . 'v ' 
maiked In a still latei stage the duo- f 
denum is uniformly narrowed foi 

a distance of several centimeties, { *5,.- - rr "* . 

and in extreme cases the circum- ^ r 

ference of the aiea IS not moie than i ' 

2013 cm In advanced cases there „ 

may be deformity of the duodenum, ^ ^ 
but no stellate scars, 11 regular con- I , 't ^^3. _ „ 

tractions or punched-out lesions ai e pj^, g — Lymphocytic infiltration of mucosa and sub- 
seen m duodenitis Thei e may be mucosa (m2o) 

adhesions of the omentum and gall-bladdei 01 other oigans to the lesion, but 
these are usually slight and easily separated Dense adhesions and tumoi such 
as are sometimes observed m cases of chronic peif orating ulcer aie not found 
When the area is excised the mucosa is usually found intact, although in some 

^ instances theie may be single 01 

multiple small supeificial abiasions 
The wall of the bowel is geneially 
somewhat thickei than noimal 
Duodenitis is not necessaiily pio- 
,'>V* ' gressive in all cases In some cases 

^ ufn the inflammation is mild at opeia- 

T tion in spite of a long duration of 

: ' symptoms In other cases in which 

•A V the histoiy is compaiatively short, 

~ ' - .•’*1* . nnrhnlop'ic changes are ex- 


' iv: Sr 


w - 


'Vr "" tensive In each case also there are 
" - undoubtedly peiiods of exacei ba- 

ric P —CEdematous and congested serosa (x6o) tlOll and remiSSlOll of tllC dlSCaSe 

piobably coincident with the occuiience of symptoms and freedom from them 
Careful search in cases of duodenitis fails to show any e\idence of chronic 
ulceration In studying duodenums obtained at necropsy, we have found 
scars of varying size and thickness, indicating that ulceis had occurred at a 
previous time In some instances the scar tissue could only be seen micro- 
scopically, and in these cases the old ulceis were evidently very superficial 
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fill! Ml oused scar uivoIvn,g all thicknesses of the wall of the botvel Small 
acute iilceis and the supeificial erosions occasionally seen m duodenitis 
mvolve the mucosal layer alone, and these heal without leaving a macroscopic 
seal Chiomc ulcers which have penetrated beyond the muscuians nracosie 
always leave a scar In duodenitis theie is nearly always slight stippling on 
the posterior suiface of the duodenum opposite the affected area, this, how- 
ever, IS never the result of tuie chronic ulceiation, as the mucosa over the 
mnamed aiea is intact and no thickening or induration is felt on palpation 
In a microscopic section of the affected area are seen all the changes of 
- , M subacute and chronic in- 

I flammatory processes 

I The epithelium is gener- 

ally intact but mai lie 
denuded in a few small 
» _ areas, in which case epi- 

^ ' * thehal cells are seen in 

various stages of de- 
generation, and the sur- 
face IS covered with 
fibrinous exudate rich in 
lymphocytes, jilasma cells 
and occasional eosnio- 
philes In areas m which 
inflammation is more 
acute, a fair sprinkling of 
poljmorphomidear leuco- 
cytes IS found (Fig 5 ) 
In most instances the 
mucosa and submticosa 

Fig 10 — Rontgenologic diagnosis duodenal ulcer with incisura, affcCtcd and OCCaSlOl 

pathologic diagnosis duodenitis ^.j^g cellular infiltra- 

tion extends through the muscle layers to the serosa (Figs 6, 7 and 8 ) 
There may be a perceptible increase in fibrous tissue, especially m the 
submucosa Also the vessels of the submucosa show some engorgement, 
but this IS most marked m the seiosa which is generally congested anc 

thickened (Fig 9 ) , 

European observers have found extensive gastritis in specimens resec 
for duodenal ulcer We have limited the treatment of duodenal ulcer 0 
gastro-enterostomy or local excision, and the s'-omach has not jeen ® ^ 
pathologically However, our observations lead us to 
mat, on is, as a rule, fairly well limited to the first ^^“thich 

and the pyloric end of the stomach We have, however, see 
nearly the entire stomach as well as the duodenum appeare gj^tensne 

codematous and inflamed Possibly it is in this type of case that exten 
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gastric resection should be perfoimed In stomachs resected for gastric 
ulcer we have found widespiead gastritis which lesembles duodenitis in all 
its details 

The problem of jejunal ulcei has always been a difficult one and heie also 
an inflammatoiy lesion appears to play a part We have operated in twelve 
cases diagnosed as jejunal ulcer, but did not find true ulcer In such cases 
the jejunum is thick, distended, friable, red and oedematous and the mucosa 
IS covered with tiny hemorrhagic areas The wall of the stomach is usuallv 
greatly hypertrophied and the mucosa thickened and cedematous, but ulcera- 
tions, erosions and hemor- 
rhagic areas are not 
prominent We are un- 
able to determine the 
significance of these 
findings, but just as we 
have observed cases with 
histones and Rontgen-ray 
pictuies characteristic of 
duodenal ulcer in which 
no true chronic ulcer was 
found, so also there are 
cases in which the pri- 
mal y lesion IS gastritis 
or jejunitis 

The exact relationship 
between duodenitis and 
chronic ulcer of the duo- 
denum IS not clear 

^^®^^]^tzny and others Piq h — Rontgenologic diagnos s duodenal ulcer with marked 

have shown that in most diagnosis duodenitis 

cases of chronic perforating ulcer of the duodenum, moie or less extensive 
duodenitis is also present Konjetzny in a single specimen has found all 
stages from simple cellular infiltration of the mucosa and superficial eiosions 
to large chronic calloused ulcers Pathologically the lesions are closelv 
related, and accoiding to Konjetzny a chronic ulcer forms as the result of 
unknown mechanical factors on the basis of chionic duodenitis The impor- 
tance of the acid factor is still undetermined That chronic ulcers do not 
develop m all cases of duodenitis is probably due to a number of factors 
which at present cannot be accuiately determined 

"Ihe clinical picture of duodenitis is practical!} identical with that of 
chionic duodenal ulcei The patient is usualh an adult in the third or fourth 
decade of life wdio has had periodic attacks of epigastric pain and distress 
coming on from two to thiee hours after meals and relie\ed b\ food and 
soda The spells occur two oi more times a }eai each lasting from a few 
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days to seveiai weeks, ami ate followed l,y free mtervals of weeks or rnoatK 
D,e telteres te.„po.a..iy but does cute the coud.ftou Votttu ^ 
such a common feattue m duodeutUs. no doubt because stt.ctme tsL , ° 
contmon as chrome nice, at, on Spasm, however, may be ntatked The 
average duratrou of symptoms ,n tins senes was eleven jeats The genml 
health of he patterns ts fat. Focal tufeehou does not appear to be“ cm 
prevalent than jn the geneial imi of cases observed at the Clinic A history 
of gastnc 01 intestinal hemoirhage was faiily common (23 per cent ) in this 
^ries, inoie so than m the aveiage senes of cases of chronic duodenal ulcer 
The congestion and tmy superficial abrasions noted m duodenitis leadilj 

account for the hemor- 
rhages Physical ev 
ammation as a rule is 
negative, although there 
may be tenderness in the 
epigastrium The ront- 
genographic deformiti in 
duodenitis, according to 
Carman, is the same as 
that in duodenal ulcer, 
except that a niche is 
never seen in duodenitis 
J\'I 0 0 r e sa) s that the 
spasm m these cases may 
be so marked as to pro- 
duce a typical hour-glass defoimity of the duodenum fFigs 10 and ii ) A 
clinical diagnosis of duodenitis cannot be made and the presence of the lesion 
can only be detei mined by caieful inspection at opeiation with the duodenum 
open and micioscopic examination of the diseased tissue 

The most suitable theiapeutic piocedure m duodenitis is to excise the dis- 
eased aiea togethei with the anterioi half of the pyloric sphincter, bring the 
cut ends of the stomach and duodenum togethei over the lemaunng posterior 
half of the sphmctei and stitch them transversely with two or three rows of 
chromic catgut and silk (Fig 12 ) This gnes better results than simple 
excision We have performed the operation m a large number of cases 0 
duodenitis and duodenal ulcei The pioceduie is physiologically and ana- 
tomically ideal, m that the diseased area is eliminated and the norma con 
tmuity of the bowel maintained The operation is only suitable for t 
cases in which the duodenum is sufficiently large and mobile to allow 
mation of the tissues without tension The lesion is usually Inmte to le 
of the duodenum and can then be excised readily, but there aie cases 
the disease is too extensive to permit local excision, m 

enterostomvc. some othei operative procedure must be earn 
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or spasm of the pylorus does not follow excision by this method because a 
portion of the pyloric sphincter is removed The results obtained aie excel- 
lent, 94 per cent of the patients being cuied or greatly benefited by 
the operation 


CONCLUSIONS 

1 Duodenitis is a suigical and pathologic entity chai acterized by circum- 
scribed or diffuse inflammation of the fiist portion of the duodenum without 
the formation of chronic ulcer 

2 The clinical picture and rontgenologic data are almost identical with 
those of chionic duodenal ulcer No niche is seen in duodenitis 

3 The association between duodenitis and chionic duodenal ulcer is close 
All chronic ulcers probably originate from duodenitis The leason why 
duodenitis is not always followed by chionic ulceration has not been 
determined 

4 Gastritis and jejunitis aie suigical and pathological entities, the full 
significance of which is not known 
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USE OF APPENDIX VERMIFORAIIS IN THE FORAIATION 
OF A URETHRA IN HYPOSPADIA ’ 

By Stuart McGuire, AI D 

or Richmond, Va 

During an early period of my professional caieei my fathei turned ovei 
to me a case of hypospadia 1 was young, enthusiastic and eagei to undei- 
take any surgical adventuie, hence I did not question his disinteiestedness, 
but was giatified by the 

favor I thought he had ^ 

conferred upon me I 
studied the hteiatuie of 
subject and decided to 
follow the plan of treat- 
ment desci ibed in T i eves’ 

S V s t c in of Opci ativc 
Swgny, the recognized 
authority of that day 
The patient was foi- 
tunatelv the son of well- 
to-do and confiding 
parents First and last, 

I operated on him seven- 
teen times cl u 1 1 n g a 
period which coveied 
over five years Even- 
tually I secured a re- 
maikahly satisfactoiy 
anatomical a n cl func- 
tional lesult This was 
piovecl by the fact that 
the boy conti acted 
gononhcca duimg his 
\eais of indiscietion, and 
liecame the father of 
four children aftei a 
inaiiiagc in latei life 

Since this fiist case of Inpnspadin I hn\e had others J'hcx ha\c come 
in bunches with interrals betcceen during yIiicIi I reco\cicd nn courage 
sufficienil} to undeitake the new cases I nc\cr cxjiecicd to write a jiajier 
on h}pospadia, and im onh purjiosc now i^ to call .ittcntion to a ruber 

* Read before the Southern Surmc il \>-‘.()cntion December 14 loaO 
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STUART McGuire 

befoie by other operators f ' although it may have been used 

^ Ttae w„„ ,e„.e ,, 

to the contributions of 
two Fellows of this Asso- 
ciation, one by James E 
Thompson, of Galves- 
ton, published in the 
Tiansactions for 1916, 
and the othei by Hugh 
H Young, of Baltimore, 
printed in his F/acficc 

I ‘ I of Lhology 

Before undei taking a 
case, it is very important 
for the surgeon to l)a^e 
a flank talk with the 
family of the patient, and 
explain the tune it will 
probably take, and the 
number of opeiatioiis 
that ina} be necessary, 
to correct the abnormal 
condition present Thev 
may be assuied of the 
safety of the surgical 
undertaking a n ci the 
probabiht}’- of a satisfac- 
tory final 1 esult, but tiiey 
should be told of the 
likelihood of frequent 
pai tial failures before 
u 1 1 1 m a t e success is 
attained An ounce of 
warning is worth 
^ more than a pound of 

-Re- explaining 

The tune of election 

for the operative proceduie is between the seventh and fourteenth year If 
the work is imdei taken too eail} the jiarts ar e so small and the tissues so 

fl have since found that in a paper published in A^NALS or Surgery 
igig, entitled “ Transplantation of the Vernnfonu Appendix into the Tema e a cr 
Supply an Absent Urethra,” Dr Charles M Rosser of Dallas, Texas, suggeste ic 
of the appendix in the cure of hypo- and epi-spadia 
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FORMATION OF URETHRA IN HYPOSPADIA 

delicate that plastic operations are difficult In addition it is impossible to 
secure the cooperation of the little patient, as he cannot undei stand why he 
IS hurt or how he will he benefited If the work is undertaken too late 
convalescence will be complicated by erections of the penis, which may teai 

out stitches and jeopar- — 

dize the success of the 

operation Delay m a y | ^ ^ ^ - 

also engender a morbid V 
state of mind fiom a | 
consciousness of an ab- 
normal sexual condition 
that will be difficult to 
overcome 

Before beginning any 
plastic operation on the 
penis it will be wise in 
most cases to establish 
pel meal drainage of the 
bladder in order to pre- 
vent soiling the wound 
with urine This may be 
done temporarily by an 
incision through the peri- 
neum and the insertion 
of a catheter into the 
bladder, with the occlu- 
sion of the uiethra an- 
terior to the opening liy 
an encn cling silk sutuie 
tied moderately tight 
over a small pad of 
gauze It may be done 
more pei manently by 
making an incision 
through the perineum 
and suturing the mucous 
membrane of the urethra 
to the skin, thus producing a fistula through which the urine will escape 
a uiethrostomy is done the opening should not be closed until the senes o 
operations for hypospadia is completed, although this may take several }ears 
The cuie of hypospadia consists essentially of three steps ^ First, tie cor 
rection of the defoimity of the penis, second, the foimation of a new urethra 
from the glans to the hypospadiac opening , and third, the connection o t le 
tno channels at the point where they meet Of these the first is 1 le easiest 
but bj far the most impoitant The coriection of the congenita cior ee 
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which always exists to a gi eater or less degree in these cases, is acconijihshecl 
by making a transverse incision on the under side of the penis, dissecting out 
all constricting fibrous bands, and suturing the cut longitudinallv If one 
incision IS not sufficient to straighten the penis, then a second similar one 

should be made above or 
below it If too mucb 
tension results it can be 
relieved by an opposite 
plastic, consisting of a 
longitudinal incision on 
the doisum of the penis 
with transverse closure 
If the first attempt to 
correct the deformity is 
not successful, then the 
operation should be re- 
peated Unless the penis 
is properly lengthened 
and straightened before 
the formation of the new 
urethra, the final result 
will not be satisfactory 
The difficulties m the 
formation of the new 
aiethra will depend 
laigely on whether the 
hypospadiac opening is 
glandulai , penile or peri- 
neal Other things he- 
mg equal, the longer the 
channel the more difficult 
the task Various plas 
tic operations have been 
devised to form the 
urethra by Beck, Duplay, 
Mayo, Thompson, Rus- 
sell and others I u-ih 
not attempt to describe 

1 iiiit they are an 

occ«rmtl.el.ne of suture, and «ulan.a, Jo™ 
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FORMATION OF URETHRA IN HYPOSPADIA 


imperfect circulation and uncontrollable erections Occasionally the glandular portion has 
completely broken down In other cases the glands have remained intact and one or two 
small fistulse have formed, generally immediately back of the glaiis and at the point of 
closure over the old meatus Subsequent operations were required and sometimes repeated 
two to three times before every fistula was healed Occasionally pin-point openings, 
which caused little or no inconvenience, were extremely difficult to close and sometimes 
remained regardless of all efforts ” 


About three years ago I had an unusually haid day’s woik ahead of me 
One of the patients to be operated on was a boy with hypospadia, whose 
penis I had stiaightened 
some SIX months pre- 
viously In making out 
the schedule of opera- 
tions I put the case of 
hypospadia last on the 
list in Older that I might 
be able to give it all the 
time It required As I 
worked that day the satis- 
faction I felt as I fin- 
ished each case at the 
progress I was making 
was marred by the recol- 
lection of the tedious and 
time-consuming opeia- 
tion foi h}pospadia that 
was }fet to come 

One of the last cases 
was a woman with fibro- 
mjomata of the uterus 
After I did the Itysteiec- 
tomy I looked at hei 
appendix It was un- 
usually long, lai ge and 
healthy I was suddenl)'^ seized with an inspnation to use it m some way 
to make the new uiethra lor the bov I lemoved the appendix and ])ut it m 
a basin of noimal saline solution 

When the patient with h^pospadla was being anresthetized, I cut off the 
hp of the appendix and washed out its inteiior by injecting saline through 
its lumen with a S3mnge I then passed a No lo F soft rubber catheter 
thiough it I next placed it on a flat pad of moist gauze and got a nurse 
lo stead}' it by holding each end of the catheter With a sharp knife I made 
n longitudinal incision from one end to the othei of the ajipendix opposite 
the mesenteiic attachment going through the seious and mu'^culai coats but 
not through the submucosa and mucous lining I caught the edges of the 
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incision with forceps and by stripping with gauze I easily peeled the outer 
coats off and left a tube of mucous membrane threaded on the rubber cathe- 
ter I finally tied a cn culai ligature of silk around the distal end of the 
catheter and its covering of mucous membrane to prevent them slipping, cut 
one end of the ligature short and earned the other end by means of a curved 
needle through the eye of the catheter and out at the centre of its conical tip 

This was done with the purpose of using the 
sutuie as a tractor to diaw the catheter and 
tubular graft of mucous membrane through the 
track I proposed to make in the penis of the 
patient 

The boy was placed in the dorsal position on 
the table and his penis flexed on his abdomen 
so that It lay on a pad of gauze with its ventral 
surface uppermost A stab wound was made in 
the glans penis at the site of the normal urethra 
opening and a short transverse incision was made 
through the skin just anterior to the hypospadiac 
opening, which was at the junction of the penis 
and SCI otum The point of a lai ge trochar armed 
with a canula was inserted into the stab wound 
m the glans and the instrument was forced along 
the penis beneath the skin until its point emerge 
at the incision at the hypospadiac opening 
trochar was withdrawn, leaving the ^anu a 
place The butt end of a fenestrated prob 
passed down the canula, and the 
on rt It was hoped that by traetion ^ 

the catheter could he drawn throng i i ’ 

but tt proved too large to go ^ ^ 

However, by drawing the t,p f “ “ 
Rrinly mto the opening of the «nuK it J > 
followed the instrument as it 

The catheter with J 

I,n,.i, .r .„„=na.r memhiaue ™ they projected onl) 

about one-halt inch The 

;rre r.: tlllsrS’ "of the pems helow The parts were 

of was allowed » - - 

«ek When it was removed there oond.tioo Two or 

silk ureteral catheter throrg 
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contraction The boy soon learned to pass the instrument himself, and was 
shortly sent home Six months latei he returned to the hospital and the new 

urethra was found to be 

most satisfactory The , \ / 

ui inary fistula at the base 
of the penis was then 
closed by a plastic 
operation 

Since the case above , 
repoited I have had two 
others on whom I have 
operated, using the same 
method with equally 
good results 

I have now on hand 
a fourth case, whose con- 
dition will put a severe 
test to any surgical pio- 
cedure employed for its 
relief At the boy’s 
b 1 1 t h the obstetrician 
pronounced him a giil, 
and as such he was chris- 
tened and laised When 
he was three years of age 
his mother became un- 
certain as to his sex, and 
took him to D o c t o 1 , 

Russell, of Baltimoie, 
for examination, who 
told her the child was a 
male, but advised post- 
poning any operative m- 
tenention until he was 
older I 

The mother carried 
the child home and was 
tien confionted with the 
prolilem of changing his 
Blaine She was a woman 

0 strong religious con- ■ " , , 

fictions and hei con ^ — ^Xrocirwithdri^n — CamiHin tract of new U'cthn 

scieiitious scruples ere onU reconciled b^ a second baptism v Inch cau^^ed 
consideiable gossip among her neighbors 
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of age and was masculmf, “evdopmem "e"*" 

onfice in the peiineum about an inch m f showed the urethral 

cleft but the testicles could be palpated o^LtLi* LT" The^^’^ 
ance w^as not unlike that of two large labia f Th 
Oownw-auls and „ac,. wards and hooded over J,.,: s 

Its abnormal position, so 
that it could readily have 
been mistaken for a large 
clitoris 

B} a plastic operation 
I corrected the bifurcated 
scrotum and developed a 
lather formidable penis 
I sent the patient home 
with instiuctions to return 
m si\ months if he 
wished me to attempt to 
create a new urethra I 
sincerely trust he will be 
satisfied with the cosmetic 
lesult of what has been 
done for him If he re- 
turns, as I fear will he the 
case, I will have to keep 
him waiting until I find 
a donor with an unusually 
long appendix, or else 
splice two together, as the 
distance from the tip of 
the glans penis to the 
hypospadiac opening in 
the perineum is at least 

Fig 8 — Mucous lining of appendix in position SIX inchcS 

Authok’s Noth —In the discussion of this paper. Dr HughH Trout, of Roanoke Va , 
said he had learned of the work I was doing through one of niy associates and he lat 
employed the method with satisfactorj results in one case The patient was a negro oy 
fifteen years of age with hypospadia of the penile type Doctor Trout removed u'^ 
appendix and used the mucous lining to form the new urethra He thought wicn i 
was impracticable to use the patient’s own appendix it was desirable to matcli tlie onor 
with the patient as was the custom in blood transfusions 

Dr Robert H Morris of New York said be remembered that some vears ago r 
;s M Rosser of Dallas, Texas, had reported a case of a woman with trauma ic 
injury of the neck of the bladder whose urethra he had restored b> using 



Charles M 

iry of the iiceiv uj. ujc ujduuci wiiu^e uieuii^ lic xiau , 

Dr V P Blatr of St Louis, Mo, said he was much surprised nt the resu ts 
m the cases reported, because m his cxperierce no graft would grow that was ra 
planted from one individual to another In ’us own work he had been %erj succcs 
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Avith autographs or the transplantation of the skin of a patient from one part of the bod> 
to another, but that he had always failed with heterographs or the transplantation of the 
skin of one patient to another 

In closing the discussion I said that I was familiar with Doctor Blair s views which 
were stated in his book on Plastic Siiigciy, and at the time I used the mucous membrane 
of the appendix of a woman to make the urethra for the boy I regarded the operation 
as an experiment and really did not expect it to succeed I was not now certain that 
the mucous membrane had grown as a graft It may have done so, but on the other 
hand the leticulated sub-mucosa may have simply acted as a scaffolding on w^hich the 
individual cells proliferated, or finally ownng to the persistency with which the tract w'as 
kept open by mechanical dilatation, after the operation it is possible the epithelial lining 
may have resulted from the growth of epithelial cells from the mucosa of the glands 
and the skin of the perineum Be the explanation what it may, the practical fact is that 
by the use of the method described there are now' three cases of liypospadia with open 
channels w'hich permit the passage of urine 

Despite my respect for Doctor Blair’s opinion, I w'onder whether his statement that 
it is impossible to successfully transplant skin from one individual to another can lie 
true It IS certainly contrary to the teachings of the older text-books and to the present 
practice of many experienced surgeons I can now' recall numerous cases in which 1 
thought I had employed heterographs successfully 

Doctor Blair knows infinitely more about skin grafting than I do With w'liat 
he says about his practical and experimental work, it seems possible that I have been 
mistaken in the credit I gave skin grafting in my practice It is possible the grafts onlj 
acted as a protective and stimulating dressing I shall give the question further thought 
and study, but I must admit that at this time I believe heterographs will grow 
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SUTDRE TECHNIC FOR ABDOMINAL CLOSURE 
IN CASES OF I)IIAINAGE=^ 

By Fhancis Redjsr, M D 
OF St Loots, Mo 

nf effecting a good closure of an incisional wound 

nno r infected, is to prevent the formation of a post- 
operative henna ^ 

With our present method of the etagen suture and the excellent absorbable 
suture material at our disposal, the apprehension of the surgeon relative to 
such an unfoitunate happening, has been greatly lessened 

Ihis IS a happy retiospect when the unsatisfactory lesults of the 

t rrough-and-thi ough ” suture m the early days of antiseptic surgery 
are recalled 

It IS quite true, however, that even with the enlightened progress in this 
particular phase of surgeryq post-opei ative hernias in non-infected cases are 
still surprisingly large 

For the chief causes of post-operative hernia, apart from some consti- 
tutional disease, such as syphilis, which pi events rapid and sound healing, 
we must look to sepsis of the wound as the agent responsible foi the greatest 
number of cases 

The prolonged use of drainage, a badly chosen incision, imperfect sutur- 
ing, pool sutuie material, neglect m anesting bleeding with a resultant 
haematoma of the abdominal wall, and perhaps the piemature subjection of 
the operative scar to strain, aie othei factois Most of these cases reflect to 
a certain extent upon the operatoi, and are pieventable 

To indifferent sutuiing, next to mtection, must be attributed a large 
number of post-opei ative hennas foi which no other explanation can be 
offered 

In a paiamedian wound it is well to bear in mind that the aponeurotic 
stiuctuies, which are the chief bariiers against piotrusion of the abdominal 
viscera, show a great difference in their anatomical construction For 
instance, in the uppei abdomen the direction of the fibres m the posterior 
rectus sheath is at right angles with the line of incision The fibres are almost 
all tiansverse in this sheath Attempts at suturing will often be unsuccess u, 
unless theie is sufficient lelaxation of the patient to relieve the strain, 
wise the suture will cut out With the anterior lajer it is differed e 

the construction of the sheath shows an wterlacmg of its fibres 
edges of the aponeuiosis have been sutured together, there is i e ^ 

that the sutuie line will not successfully resist great tension 

piotection foi the deep line of suture nresence of pus that 

The sutur e technic of an abdominal wound m the prese nce_^ . 

Southern Surgical^A^^UomD^cm^^ ^9^ 
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Tie I — Twin mitt res-, suture introlucid throut h post-no' --te'ts 't-ith i ul ptnv' le 
suture nnttntl for cout eiuoncc of idcutificttion isironcftni (iiistl) siIkuo~'u t t iVr- 

skin sbout '< inch from the wound i isrpin It passes throui h f l main nit it ' ' ct -t in 3 jx i 
the posterior rectus sheath including the pentoneuir ' s inch f'om i i aTir T!'( i 't • i a ca- 
across the w ound and enpat cs the opposite st'ucturcs t r p(no"cu'’ i d i> v*/ -i '' a r , 

them from within out ' v inch from the ma'inn T!u s iturc t! n irco'-,io- , i-v liu ' ' i-i f j 

the posterior rectus sheath and p I'ciiu it and ‘1 e .wi’enci f'O i i i f r ' -i la c 
wound to t)ic opposilt stmctiiris i f pinto c i n a d po< tno'si , ^.i , i ,(1 j. ^ , t , 

out 'a inch from the marpin It is then i idc opt-ie It i i ca' ' i it 1 i t* »- 

o 1 a hm inch hi low the point of I n’rs Thcopna i i <• i* •■i t' ; n > ’ i > - s- j 

ini the opj-msint suture an inti •-\ a\ o '> i"cl s’ o nd l>f ilii an' loi tis i p , 
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applied toTnZ!nZ'tJd the technic 



Fig 2 — Twin mattress suture introduced through antenor rectus sheath The of 

IS the undyed (white) silkuorm gut for convenience of identification cfr-.-turc nhich 

this suture is similar to that employed in placing the deeper suture The onij interposing 
IS penetrated is the fat between the skin and aponeurosis 


implicated m drainage should receive the same careful attention in t^J 
accurate apposition of its structures as a case free from sepsis, ic, 
patient’s condition permitting This has been impressed upon me len i 
some of my infected cases the wound was smeared with pus an pn 
union of the abdominal wall resulted 
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The diainage opening, if certain piecaiitions are taken, should cause but 
little concern as to the future functional results of the abdominal \\all By 
these piecautions I mean the mtioduction of a ceitam type of sutuie at the 
time of operation into the aponeurotic structures bordering on the diamage 



Tu I — The turn ni'ittrc*;'' suture*; ir< in »>I ict v \ In ^lU v '*■ i 1 1 tr . d 'iith ^ r * 

ire held npnrl for the introduction oi the dm r *' Ik re tl ^ < d" i i r r m r ri 

tion upt>n the nspectnc su urcs \mU dost \\ t uo i id uilh vo I 'ipp ^i*u i < c , o h ^ 

1 he siilurts nn sect red indmdinlh iidtudo%L**n ivl >’1 < ^ 1 1 • 

openme: These sutincs aie jilai^ed m such a manner ihni atur the rtmt.\al oi 
the (ham u action upon them m op)Mt>«nc dircciionv will cia^' an at curate 
apiKisuion ol the diMdcd ''tmetuu" 1 <•! w mt oi s Four term 1 hm cilltd 
this suture the “twin mittiess suime 
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i he inatenal used is silkworm gut For the posterior icctus sheath iron 
djed silkworm gut, on account of its black coloi, is used For the anterior 
lectus sheath the undyed silkworm gut is employed It is necessary to use 
sutuie inatenal of a diffeient color to simplify the identification of the fascial 
sliuctures canying the difiFerent sutures 

I he sutiue is introduced thiough tile skin about three-quarters inch from 
the wound maigin It passes through the anatomical structures anti pene- 
tiates the postenoi lectus sheath, including the peritoneum an eighth of an 
inch fiom its edge The sutuie is then carried acioss the wound and engages 
the opposite posterior rectus sheath, piercing it and the peritoneum from 
within out and about an eighth of an inch from the aponeurotic margin 
1 his sutuie incoiporatcs about half an inch of the body of the posterior 
lectus sheath, and piercing it from without in it is again earned across the 
wound to the opposite posteiior sheath, Avhich it penetrates, including the 
peiiosteum, fiom within out about an eighth of an inch from its margin 
It then pieices the anatomical stuictuies m its path as it emeiges on a line 
a half inch below the point of entiy 

The opposing sutuie is placed in a similar manner In introducing the 
opposing sutuie an interval of an eighth of an inch should be allowed for 
tissue play The technic for placing the sutuies in the anterior rectus sheath 
IS similai to that of the posteiior sheath In this legion the only structure 
intei posing between skin and aponemosis is fat 

In a wound three inches long, which can he considered a laige drainage 
wound, tlnee “twin mattress sutures” will answer the purpose After the 
sutures aie in place the stiancls sti etching across the wound are pulled aside 
to facilitate the intioduction of the diam The ends of the sutures are 
properly cared foi so that they can be readily assemliled and tied over a sma 

roil of gauze after the diain has been removed 

No haste should be made in removing the “ twin mattress sutures, an 
nothing less than two weeks after the removal of the diain slioii 

consideied , . . ,„i',prp the 

This method of sutuimg has given me excellent results m case 

liability for a post-opei ative hernia was great 
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THE TREATMENT OF TETANUS 

By Samuel Oscar Freedlander, AID 
or Cleveland, Ohio 

rnOM THE ENDERSITI SEUGIC^I, CUMC OP THE CLE\FHND Cm HOSPITAL 

The purpose of this report is to lecord a series of 25 consecutive cases 
of tetanus, treated unifoimly and analyzed so as to ofler a basis foi some 
conclusions regarding the theiapeutic value of tetanus antitoxin when used 
intravenously If others will consistently use one method of treatment m a 
series of cases, and analyze them m a similar mannei, eventually theie will 
be some film basis for the use of antitoxin In many cases of this senes, 
excessive amounts weie used This Mas done in ordei to satisfy oui selves 
as to Its therapeutic limits when used intravenously 

It IS geneially agieed that antitoxin is the only measuie \vhich has thus 
far offered any hope of success in the tieatment of tetanus However, its 
real value is still m doubt, largely because tetanus statistics are so unieliable 
Veiy few seiies of tetanus cases have been lepoited, thioughout which, theie 
has been any consistency m the size of dosage 01 mode of administiation 
of antitoxin 

The gross moitality late of tetanus in pie-serum days, that is before 
1896, was 75 to 85 pel cent This is deduced from souices such as the Civil 
WaiV the Franco-Piussian Wai,^ Guy’s Hospital,^ A'lassachusetts’ General 
Hospital," etc In isolated instances theie M^eie collections fiom \aiioub 
souices with much loM^ei mortahtv rates, such as Curschmann’s series,^ m 
1889 of 912 cases Muth a late of 44 i per cent . and Curling’s ^ of 128 cases 
at the late of 545 per cent 

The inveise relation of the incubation period to the moitality late has long 
been known, the longer the incubation peiiod the less the death latc 
Jacobson,’ in 1906, anal} zed a laige number of these earlier icports and 
showed that foi cases with an incubation peiiod under ten da}s the i.itc Mas 
83 pel cent and only 43 6 pci cent if the mcubation peiiod Mere ten da}s 01 
moie Thus the gioss moitality latc unless anahzed for at least the incu- 
bation peiiod IS of little Aalue for comparatne purposes 

Since the use of antitoxin has liecomc Midespicad, and c^iiecialh in recent 
times Mdien laigc doses ha\e been used, the lepoits of tetanus case-^ shoM a 
loMcrcd moitalit} latc 

In 1923 Millcrv reported from Mas‘.'ic1uiseu s Gmcr'il Hospu il 
Since 189G — 96 ca'-es morl iliU rite (>77 pf cml 

Since iQio — ^5 ci«es mort iln\ rite 37 S pir cent 

Since lOit' — 25 ca'-e*. mort ilit\ r«te 52 i>er ceif 

In 1018, Cooper* reported 102 ei^es with i rite 01 55 per ce n 

In 1021 Stone' a‘> ci^e'- with 1 r,ite 01 s-, per Cent 

In 1022 \ 4 ihiirM,'’ 18 ci^e-. with a rUe oi 33 ]> " cent 11 a n 0 ’ t. . ’!i - v 

around 50 per cent 
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csel'hTll'r’ «' tiK 

! 1 “ of ant.toxm When 

p.0, h)la.x,s does not prevent tetanus .t has the effect of prolonga* the 

incubal.on ])enod and also increasing the incidence of local tetanus both of 

IV iich leducc the gross mortality rate Bruce ' showed that m loao cases 

wiich developed the disease after having had prophylactic injections, the 

aveiage incubation peiiod was thirty-mne days and the mortality rate 21 per 

cent , while in the non-piotected cases, the incubation period was eleven dais 

and the mortality rate 57 per cent The tieatment was about the same 

None of these statistics allow us to draw accurate conclusions as to the 
laliie of antitoxin because (i) there is a tendencj'^ to report only the success- 
ful senes, (2) there is no uniformity m any one seiies as to the doses of 
antitoxin, the mode of injection 01 the adjuvant use of other measures, (3) 
many of the groups make no mention of the incubation period 

I he sei les repoi ted in this paper consists of 25 cases, which were treated 
at the Cleveland City Hospital between 1918-1926 The treatment was 
uni f 01m m that laige doses of antitoxin were injected mtiavenouslj'’ at fre- 
quent mtei vals The following regime was used 

(1) The local treatment of the wound consisted of making all parts 
accessible to the air by the removal of devitalized tissue In many cases the 
wound was of little consequence A small amount of antitoxin was usiialh 
injected aiound the wound 

(2) Within the fiist twenty-four hours a total of 50,000 to 150,000 units 
of antitoxin was given mtravenousljq divided into three to five injections 
Theieaftei a daily dose of 15,000 to 150,000 units intravenously m from two 
to thiee injections This was continued well into convalescence, sometimes 
as long as twelve to fifteen days, depending upon the muscular rigidity lu 
the latei cases injections were not continued as long 

(3) Morphine was given hypodermically eveiy six hours, and chloretone 

eveiy six hours by rectum 

(4) Food and fluids weie urged 

The rationale of this tieatment is as follows 

From confiimed expeiimental data,®’’’ it is known that tetanus to 
appears early m the blood stieam, and it is from here that it is taken up jy 
the motor neive endings It has been shown that tetanus ^ , i 

neutralize the toxin which is m the blood stream Toyn areacj ^ 
the central nervous system cannot be influenced Furthermore, an ^ 
excieted very lapidly The aim of treatment should be 
concentration of antitoxin m the blood m older to of 

IS aheady there and also that which is being given 0 
nrfection Thus the toxin would be neutralized before ) n g 
nerve endings The most piactical way to tamtam a 
the blood stream is bv repeated intravenous d.recth 

, theoretically, offer the slight adrantage f neutralized 

amount of toxin in the spmal fluid, \\hic 


tions 
the small amount 
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SAMUEL OSCAR FREEDLANDER 

fioin the blood stream, while practically, there is the difficulty of dome 
repeated spina punctures on spastic tetanus patients Antitoxin is not take.! 
nto the ccntia! nervous system from the spinal fluid Recently Wainwrwht>o 
lias em])hasi/ed the value of the mtiavenous use of antitoxin in large doses 
Fi om the chai t it will be seen that the gross mortality rate was -^6 pet cent 
Iheie weie ii cases with an incubation period of less than ten days, of which 
45 5 pel cent died Eight cases with an incubation period of ten days or 
ocei had a moitahty late of 125 pei cent, and of six cases with an incu- 
bation peiiod unknown, 50 per cent died Six of the nine deaths occurred 
within the first twenty-four hours after entrance into the hospital, and the 
olhei thice within forty-eight houis If the deaths within the first twenty- 
four hours aie excluded, that is cases m which there was not time to adminis- 
ter sufficient toxin, the mortality rate would be 12 per cent 

It will be noted that in spite of the large doses, only thiee patients showed 
aip shaip reaction, such as chill and urticaria The same patients who reacted 
with a chill, developed urticmia several days later 

The amount of antitoxin given within the first twenty-four hours to the 
cases surviving that petiod, aveiaged 85,000 units This was given in an 
average of three doses intravenously 

No doubt in many cases the antitoxin was continued longer than neces- 
sary, thus making the total doses too high It was our impression at first 


Tablc II 


Siimmary {Cily Hospital ipiS 26) 




No 

Cured 

Died 

Mortality 

Incubation less than 10 days 

II 

6 1 

5 ! 

Percent 

45 5 

Incubation 10 days or more 

8 

7 

I 

123 

Incubation — unknown 

6 

3 

3 

50 

Total 

25 

16 

9 

36 


that if the injections were discontinued earlier the " 

increased reflex-excitability peisisted longer This impression 
confirmed with increased expenence It is doubtful whetier it is 
to continue the antitoxin longei than six or seven days 
The loutine which we follow now is 

ist 24 hours 100,000 units 4-5 
2nd 24 hours 80,000 units 3-4 doses 
3rd 24 hours 60,000 units 3 doses 
4th 24 hours 40,000 units 2 doses 
5th 24 hours 20,000 units 2 doses 
6th 24 hours 10,000 units 2 doses 
7th 24 hours S.ooo units i dose 
This g ' es a total of 315,000 units for the average case 
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SUMMARY 

Twenty-five consecutive cases of tetanus were treated with large fre- 
quently repeated intravenous injections of antitoxin, with a mortality rate of 
36 per cent Eleven of these had an incubation period of less than ten days 
with a mortality late of 45 5 per cent If the six cases which died before 
sufficient antitoxin could be admmisteied are excluded, the mortality late 
would be 12 per cent 

The relatively low mortality late in this senes adds to the impression that 
tetanus antitoxin given in laige doses intravenously has some therapeutic 
value 

It IS hoped that others will record a series of cases, giving antitoxin con- 
sistently by some other route, so that the results may be compared 
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CHRONIC TETANY 
B'l Henri J John, MD 

CiiEi FLAND, Ohio 

rnoM TIIF CLEIEUND CUMC 

In im, pape, I am appljmg ihe general term chrome tetany only to that 
for.,, of tetany winch occasionally develops after a thyronlectomy, and wind, 
,s catiseci, presumably, by e.ther a d.rect or an ...direct „,,ury to the para- 
thy ro.tIs Acute tetany sometimes develops shortly after a thyroidectomy, hat 
clears up after a few days of treatment and does not reappear Such cases 
are due, doubtless, to some temporar3'- derang-ement of the parathyroid glands 
which IS quickly overcome When, however, such a derangement does not 
promptly right itself and attacks of tetany reappear periodically, the condition 
ma}'^ propel ly he designated chronic tetan)f Whether tetan}' is due to the 
actual removal of the parath3^roid glands, or to some injuiy inflicted upon 
them during an operation, or whether it develops later as the result, perhaps, 
of a contraction of the connective tissue which interferes with the vitality of 
the gland, is immaterial, as far as the present discussion is concerned 

According to statistical data chronic tetan3f of the type we are considering 
is of rare occurrence , hut when it does occur, it is a serious condition, and 
It IS fortunate alike for the surgeon and for the sufferers from this compli- 
cation of th} roidectom3", that thanks to Colhp and his co-workers a means of 
combating tetany of this type has been discovered 

Among the factors which make the treatment of chronic tetany a complex 
problem is the ver3' considerable ps3Thic disturbance with winch it is associ- 
ated It is very difficult to evaluate this psychic factor, to say nothing of 
eliminating it Some patients with appaient tetany aie purely neurotic and 
the “tetan3’^” can he eliminated if they remain under observation for a long 
enough period and are propei^^ controlled 

One of m)' patients, a neurotic bookkeeper, who was supposed to have 
chronic tetany, had been making the rounds of the local profession for severa 
years before she was turned over to me for treatment Considering at rst 
that I was dealing with a honafide case of tetan3', I started the administration 
of Collip's parathormone, giving one cubic centimetre intravenous 3 twice v 
week and checking the blood calcium content at the same time ’ 

when the blood calcium was between 1 1 and 13 mg per 100 c c 0 00 , ^ 

suspicion was aroused as to the true nature of the case, an 
subterfuge by substituting steiile saline solution for * '= 
relief of symptoms which followed the former was t . j 

followed the admtmstratton of the latter, wb, e 

remained unchanged Tins patient is still ,deal results 

no doubt, and still receiving pa.athormone .j^Ld, sad, a case 

Since the psychic factor in all cases of tetany must be consider 
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as the one we have cited emphasizes the importance of a proper contiol of 
all cases In the following discussion of cases of tetany I shall, therefore, 
emphasize the psychic phenomena which may be met and the difficulties 
which are encountered in their treatment 

It IS not strange that the psychic phenomena foim an important part of 
the clinical picture in cases of chionic tetany, for these patients ha\e 
experienced severe attacks of tetany and therefore they dread their recurrence, 
nor IS It surprising that at the slightest suggestion of a recurrence of the 
symptoms of tetany these patients msh to the doctor’s office in the hope that 
he may be able to thwart the attack It is the unceitainty of the outcome 
which breaks their spirit — the feai that they will nevei be free from these 
attacks Not knowing when an attack may occur, they keep away from social 
gatherings, they are afraid to ride alone on a street car Some have a chronic 
diarrhoea Nevertheless, in most of these cases the classical attacks of tetany 
marked by carpopedal spasm, Chvostek sign, etc , are lather far apart When 
the attacks do occur, they cannot be attiibuted to any special cause, but they 
apparently come out of a clear sky and m a few minutes develop to their full 
severity Moreover — and the following fact complicates the picture — in these 
attacks the serum calcium content is not exceedingly low, as is the case in 
acute tetany (See Protocols I and II ) There are alternating variations 
in the serum calcium data with which the symptoms do not correspond Thus 
m some cases a patient may feel best when the seium calcium is low and 
may have an attack of tetany when the serum calcium is not far from the 
normal level 

Protocol I gives the data in a case of chionic tetany which began with 
acute tetany six days after a thyroidectomy, the serum calcium ranging from 
7 to 13 mg per 100 cc In this case the symptoms were relieved by repeated 
injections of parathormone At certain periods this patient remained free 
from symptoms for a month without taking any parathormone, so that at one 
time I began to think that a cure was being established I began to suspect 
that theie might be a psychic element in this case when m August, 1925, the 
sjmptoms diminished progressively, although during this month the patient 
leceived but two doses of parathormone when her serum calcium was 9 5 and 
10 mg pei 100 c c , respectively On September 3rd, loth and 24th I adminis- 
tered normal saline intravenously without the knowledge of the patient My 
suspicion of a psychic factor seemed confirmed when following these injec- 
tions the symptoms always subsided Foi a month and a half the patient 
continued to receive saline solution instead of parathormone without having 
a single attack of tetany and I began to think that the prolilem of this case 
was solved and that I would soon be able to tell the patient nhat I had done 
and to assuie her that her attacks were due to fear and that In subduing the 
feai she would be peimanenth cuied She remained SMiiptom-free for four 
and one-half months at the end of which tune she had a slight attack and on 
Match 5 1926. she came to the Clinic with the most se\ere attack of tetain 
I ha\e e\er seen, although e^en then her serum calcium was 9 mg per 100 c c 
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Protocol I 
Chronic Tetany 

developed 

October 28, 1924, six days after thyroidectomy ) ^ 


1925 

Mar 20 


Pirithor- 
monc units 


Serum calcium mg per 100 c c 

I 8 9 1 10 I n I 12 I 13 
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Protocol I — Conhnued 
Chronic Tetany 

{Case No 132,065 Woman, tlnrty-mne years of age Tetany first developed 
October 28, 1924, stx days after thyroidectomy ) 


Date 

Parathor- 
mone units 

Serum calcium mg per lOo c c 

Notes 

7 

8 

9 

10 

II 

12 

13 

Aug 29 

10 



9 5 





Menstruating 

Sspt 3 

Saline 


■ 

■ 


II 



Not well Perfect relief 
after injection 

lO 

Saline 



m 





Feels uncomfortable 

24 

Saline 



9 5 





Slight drawing of muscles 
around mouth 

1926 

Feb 16 

10 


85 

n 





Slight attack 

20 



■ 


105 




1 

i 

Mar 2 

20 


8 






1 

5 

40 

■ 

■ 

9 





Very severe attack of tet- 
any, lasting an hour 

6 

20 

H 

■ 

■ 



1 


Better 

8 

i 

20 


85 

■ 


1 



Better 

9 

40 


■ 

9 ' 

1 

1 

1 




Attack of tetany, less se- 
vere than above 

10 

20 


8 

B 

■ 




Not well 

II 

20 


8 


B 




Better 

13 

40 



fl 

10 





18 

20 



9 

■ 

■ 

i 


Slight tightness of ab- 
dominal muscles 

20 

20 



9 5 

B 

iB 



Well 

22 

12 



fl 

10 




Well 

25 

20 


85 


■ 





29 

16 



fl 

10 




Menstruating 

Apr 5 

20 



9 





Not well 

14 

20 



9 





Slight tingling of muscles 

22 

20 




105 




Slight dizziness 

May 5 
(Took 10 u 

20 

nits parathc 

irmon 

le at ■ 

home 

when 

she th 

12 

oughi 

t an £ 

Malaise 

ittack was approaching ) 

June 5 

40 






12 


Acute attack of tetanv 

14 

20 




10 




Slight tingling 
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Protocol II 
Chronic Tetany 

(Cflff jVo 124, 3SO Woman thirly-J our years of age Telany first developed June 14, igz^, 

two days after thyroidectomy ) 
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Protocol II — Conlniued 
Chron’ic Tetany 

[Case No 124,350 Woman thirty-four years of age Tetany first developed June 14, 1923, 

two days after thyroidectomy ) 


Date 

Paratlior- 
monc units ■ 

Serum calcium mg per 100 c c 

Notes 

S 

6 

7 

8 

9 

10 

II 

1926 

Feb 27 

20 

■ 


7 8 

■ 




Verj’- t\eak 

Mar 1 

40 

5 5 


■ 

■ 





2 

40 




8 





5 

40 




8 





6 

20 



7 5 





Feels fine 

8 

40 



7 5 





Feels fine 

9 

10 




8 




Feels fine 

10 

20 

1 



85 

i 

1 



Feels fine 

II 

40 




1 

1 

9 



Feels fine 

12 

40 




i 

8 




1 

1 Feels fine 

13 

40 







1 

1 

Feels fine 

15 

20 



7 5 





Feels fine 

16 

40 


6 






Cramjjs 

17 

40 



7 5 



! 


Belter 

18 

40 



7 



i 



19 

36 



7 






20 

40 



■ 

8 





22 

40 



■ 






23 

40 



75 

■ 

■ 




24 

40 



7 5 

■ 

■ 



Better 

25 

40 




8 





26 

40 








Tired Ultrav lolet ravs 

27 

40 


6 5 






Ultraviolet ra\s 

30 

40 




85 





31 

40 

! 1 

7 5 


( 


i — — 

1 

i 
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Protocol ll— Continued 
„ Chronic Tetany 

WoscNo S,4.3S0 Wo,„a,.lln»y.S„„y,,„^,^, Tel,,,, fru J„e ,, 

/ii>o days after thyroidectomy ) 9 


1926 

Apr t 


Parithor- 
nionc units 


Scrum calcium mg per 100 c c 
^ 7 j S !) I 10 ( II 
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Protocol II — Conhnucd 
Chronic Tetany 

{Case No 124, 3$o Woman ihirty-four years of age Tetany first developed June 14, Ip2j, 

two days after thyroidectomy ) 


Date 

Parathor- 
mone units 

Serum calcium mg per roo c c 

Notes 

S 

6 

7 


f 1 
! ^ ! 

10 

II 

1926 

May 5 

Salme 

1 

1 


i 

i 

8 

1 


1 

Not well 

6 

40 


j 


8 





7 

Saline 



7 


1 

1 




8 

Saline 




85 




Feels fine 

10 

Saline 




■ 

1 

10 

! 

i 

Tingling of fingers Not 
well 

II 

Saline 

i 


75 

1 

1 


1 

Tingling of fingers Not 
well 

12 

Saline 




8 

! 



Saline relieves tingling 
Well 

13 

Saline 


1 


■ 

9 



Feels fine 

14 

Saline 




1 

9 

i 

i 

Feels fine 

15 

Saline 




85 




Peels fine 

17 

Saline 



1 

1 

85 


i 

1 


Peels fine 

18 

Saline 




85 


1 


Feels fine 

19 

Saline 




85 

1 

1 


Feels fine 

20 

Saline 




85 


1 


Feels fine 

21 

Saline 




85 




Feels fine 

22 

Saline 



1 

1 

85 




Very well 

24 

Saline 




85 




Not well 

26 

Saline 




85 




Well ~ 

29 

Saline 



1 

1 

8 




Well 

June I 

Saline 


! 

i 

1 

85 




Well 

3 

Saline 




85 




Well 

5 

Saline 



7 5 





Well 

7 

Saline 




8 

i 



Feels fine 

8 

Saline 




85 




Feels fine 

12 

Saline 




8 


1 

1 

1 

! 

Feels fine 


Saline 




8 


j 

i 

Slight tv Itching of muscles 
of right ej e 




































































H£nry J 

i ^ ^^^any, which was a severe one her 

serum calcium was 12 mg' per 100 c c. ‘ 

The data concerning another case of chronic tetany are given m Protocol 
. IIS patient, an Italian woman thirty-four years of age, developed acute 
tetany two days after a thyroidectomy Her serum calcium fluctuated from 
5 5 to II rog per 100 cc She had been under steady treatment with para- 
thormone for one and one-half months in 1925 (May to June), when her 
improvement became so marked that I asked her not to come for treatment 
unless her symptoms reappeared She apparently did not understand me, for 
I did not see her again for six months and thought that she was remaining 
free from attacks On January 14, 1926, however, she returned so weak 
and exhausted that she had to be earned into the Clinic. She reported that 
she had had many attacks during the preceding six months and was taking 
calcium lactate by mouth Marked improvement followed when the para- 
thormone medication was resumed and the patient insisted on coming m daily 
Her average serum calcium was about 8 mg per 100 c c with few variations 
in either direction On May 9, 1926 , 1 resorted to the use of normal saline 
instead of parathormone and have continued to use this up to the present 
writing (August, 1926). The patient has felt well, has had no attacks of 
tetany and there has been no appreciable change m the serum calcium level 
Wliether or not tetany will again develop as in the preceding case cannot, 
of course, be predicted 

It would appear that although, as these cases indicate, a psychic factor is 
present in certain cases of chronic tetany, nevertheless since it is impossible 
to know whether or not a true attack may develop, it is necessary to adminis- 
ter parathormone extract to these patients more or less continuously T e 
administration of parathormone extract is followed by relief m all cases 
False attacks due to the psychic factor, however, are equally well relieve 
by the injection of sahne solution. 

In the literature the chief stress has been placed upon the role of t 
parathyroid glands in the metabolism of calaum Nevertheless, I cannot 
feel that faulty calcium metabolism represents only a part of the ac p 
lem with which we are dealing m these when the 

repeatedly seen patten^ paPeats have 

Itch discomfort when the ^ 

per too c c Thus the patient whose histoiy is '^„re attack 

serum calcium was 7 or 8 mg. per 100 ’ It ,s hard, therefore, 

developed when the blood calcium was 9 mg ' 1,^ ^^eritj- of ibc 

to believe that the serum calaum can be a direct index 
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condition. I believe, rather, that the calcium content of the blood represents 
but a part of the complex picture presented by this disease. 

In an attempt to secure some light on this complex problem, I have made 
a study of the literature and have reviewed my own series of cases of 
parathyroprival tetany A brief resume of the findings in these studies will 
be given here. 

All authors agree that in parathyroprival tetany a low calcium content 
of the blood is found Attempts to remedy this condition by the oral supply 
of calcium, however, have never been successful, showing that the primary 
cause of tetany is not a reduction in the amount of calcium in the arculation, 
but rather a disturbance of the mechanism for its proper utilization Thus, 
Denis and Corley^ found that the tissues of rabbits which had received a 
daily dose of calcium chloride or calcium lactate failed to show a higher 
calcium content than did the tissues of the control animals These investi- 
gators found also that daily exposure to ultra-violet rays from a mercury 
tungsten arc had no effect on the calcium content of the tissues or serum 

Swingle and Rhinhold * exposed animals with tetany to ultra-violet radiation with 
the same results, that is, they found no change in the calcium content of the blood serum 
They did find, however, that radiation greatly prolonged the life of the parathyroidecto- 
mized animals and brought about a striking amelioration of the violent symptoms 

According to Swingle and Wenner* the withdrawal of a considerable quantity of 
blood from dogs suffering from parathyroprival tetany temporarily relieved the symptoms 
and induced a marked rise m the level of the serum calcium, the symptoms disappearing 
as the serum calcium rose This beneficial effect lasted from ten to twelve hours, after 
which tlie tetany returned 

GRErNWALD* administered calcium salts to thyroparathyroidectomizcd dogs and 
found first that a large part of the calcium was deposited in the tissues, chiefly as calcium 
phosphate , while later a calcium equilibrium was established In a parathyroidectomized 
dog which had received a liberal supply of calcium, there was a normal concentration of 
calcium in the serum and the animal was as resistant to the administration of sodium 
phosphate (50 mg of phosphorus per kilogram of body weight) as were normal dogs 
Later, when the supply of calcium was diminished, the concentration of the calcium in 
the scrum was also diminished and the injection of the same amount of sodium phosphate 
was followed by tetany 

West* gives the follownng figures for the forms in which calcium occurs in normal 
individuals 

Total calcium . . 12 4 mg per 100 cc of blood serum 

lonizable calcium . 9 0 mg per 100 c c of blood serum 

Colloidal calcium . 34 mg per 100 ac. of blood serum 

For the maintenance of the calcium equilibrium m a healthy man accustomed to 
ordinary diet, 07 gram calcium oxid per day seems to be the minimum requirement 
Howeier, during the period of bone formation and growth the need of an abundance 
of calcium is obvious 

The weakening of the bones and teeth which is said to be a common accompaniment 
of pregnanej and of lactation is large! v due to a preventable withdrawal of lime from 
these structures 

When other forms of food are substituted for mother’s milk, the calcium intake is 
more hkclv to be deficient than any other inorganic clement. To cover tlie need of 
cvlcium, foods which arc high in calcium content should be chosen 
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comra..„,cal,o„ ,o the author an ob«r,c,», „ad. the Mow. no Me 

I cm more tT '™“™. »'"l I W that by Ih.s 

1 can more than save on dentist bills the cost of the milk ” ^ 

Table I shows how greatly the calcium content of different foodstuffs vanes Milk 

contains so much calcium that only enough to yield 400 calories is required to supply on« 

gram of lime while the calcium content of round steak and white bread is so low that 

enough to yield 10,000 calorics would be required to supply the same amount of lime 

Anderson * found an average of 10 7 mg of calcium per too c c of blood serum m 

patients under forty-five years of age and 10 4 mg per 100 c c m persons above this age 

His work included a study of 38 patients with normal blood findings The actual range 

Table I 

Calctum Contenl tn Different Foodstuffs (After Sherman) 


Foodstuffs m order of calcium 
content 

Calcium oxide 
per 100 gms of 
edible substance 

Foodstuffs m order of calcium 
content 

Calcium oxide 
per 100 gms of 
edible substance 

Almonds 

■H 

Oranges 


Beans, dned 


Prunes, dned 


Egg yolk 


Wheat, entire gram 


Milk 

0 17 

Low grade flour 


Peas, dned 

0 14 

Beets 


Oatmeal 

0 13 

Potatoes 

■ iiH 

Walnuts 

oil 

Pineapple 


Peanuts 

0 10 

Bananas 

001 

Parsnips 

0 09 

Rice, polished 

001 

Turnips 

009 

Beef, all lean 

0 01 

Eggs 

0 09 

Patent flour 


Carrots 

0 08 

Apples 



was from 10 to 1 1 5 mg of calcium per 100 c c of blood serum, and these findings m 
not vary on repeated examinations of tlie same subject except during menstruation, when 
the serum calcium was always increased by about one rag In patients with renal msu 1 
cicncy the calcium values avere often lower, but this was not a constant finding n cases 
of hypertension without renal symptoms, the calcium values were within or but slight y 
above the normal range In cases of astlima they were lower, and also in cases 0 
hyperthyroidism Among four patients with cancer the calcium 
in ^vo Lcs and normal m the other two, while in one case of metastatic cancer m the 

onb. blood .n 

found no appreciable variations, although they state th 

decrease m serum calcium would be expected „c.„allv hmh Kyhn ’ found a 

In d.abot.c pat, onto the potatn«m-ca taunt ” “ “ ^ In. of L dtabobo pawts 
high calcium value and a low potassium-calcmm ^ syndrome m 

According to Lesne and Turpin ® rombined with transient humoral 

w'hich an exaggerated neuromuscular excita u^y i similar 

changes The chronaxia in the nerve and the mus ,nto<ication 

to those induced by vasomotor of calcic ions 

These authors state that in P^^icnts he rejuction^^ This sjmdron^ 

associated with disturbances of the acid-b^e probable that 

may also be involved 
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The theories which ascribe spasmophilia to the parathyroids, to the action 
of toxins, or to an excess or deficit of calcium, do not necessarily conflict, 
but the theory that it is due to a lack of calcium ions seems to 'have the most 
secure foundation of them all 

Macciotta” studied the relationship of the thymus to tetany He removed the 
thymus gland m one dog and m ten young rabbits, of which five survived No tetany 
was produced, but on the other hand the calcium and magnesium concentration in the 
plasma rose, while their concentration m the tissues was lowered From this he argues 
that a hyperfunction of the thymus might be one of the factors in tetany The removal 
of parathyroids in his animals produced a fatal tetany 

KmoKAWA“ has made extensive histological studies of normal and of pathological 
human parathyroid glands which are of such importance that it seems well to review 
them in some detail Eight hundred and fifteen parathyroid glands from two hundred 
and forty human subjects, ranging in age from late fetal to eighty years, were studied 
It was found that anatomically the parathyroids become larger with advancing years, 
their development being most marked at the period of adolescence During fetal life 
the parenchyma cells are composed only of clear chief cells, but these cells begin to 
decrease in number at about the period of adolescence, and the dark cells begin to 
appear, in the adult the dark chief cells predominate The clear chief cells contain a 
large quantity of glycogen, but no fatty substance, the dark chief cells contain a large 
quantity of fatty substance instead of glycogen, consequently the quantity of glycogen 
or of fatty substance is influenced by the number of each type of the chief cells The 
oxyphils begin to appear at about the period of adolescence and tend to increase m 
number These cells never contain more than a trace of glycogen or fatty substance 
The time of appearance and the number of follicles and of colloidal formations are 
about the same as in the case of the oxyphils The time of appearance of quantitative 
fluctuation of the dark chief cells and of the oxyphils coincides with the time when the 
development of the parathyroids is most marked, t c , the period of adolescence The 
oxyphils arc larger than the chief cells and contain an abundance of stainable substances 
Tlic protoplasm and nuclei do not show any degenerative changes The appearance of, 
or the increase in the oxjphils, is not accompanied with an increase of intercellular 
tissue, which may be regarded as an atrophic change The oxyphils increase in number 
wnlh advancing age, but this increase docs not represent a senile change The oxyphils 
appear in masses and often form nodules, some of which may be seen with the naked 
c>c The oxjphils appear at the time w’hen the clear chief cells begin to decrease and 
the dark chief cells to increase, and they increase in number during pregnancy These 
facts indicate that the oxyphils have some important function 

In status l>mphaltcus, lipomatosis and atrophy of the parenchyma with marked 
increase of the oxyphils occur In benben in adults there is a marked increase of the 
clear chiei cells In infants the clear chief cells are hjpcrtrophic In chronic tuber- 
culosis the increase of mtcrccllular connective tissue is verj marked (cirrhosis) In 
S) phihs the picture is about the same as in cirrhosis In cases of new groivths as a rule 
the oxjphils arc increased In pregnancy also the oxyphils arc increased In sarcoma of 
bones, marked follicular formations are found 

Hjort, Gruiizit and FurocR^* analjzcd desiccated specimens of the parathjroids, 
the pituitarj gland, the thj-nius gland and the ovaries of the ox, calf and hog, and found 
the lodm content of the parathjroids to be no greater than that of the otlier glands 
Ihc lodin found m these glands probablj represents the normal distribution of the sub- 
stance throughout the body tissues 

Interesting and valuable as arc the findings and conclusions of the authors 
cited above, of especial interest m view of our own observations are the 
reports of various investigators regarding the relation of parath> ropnval 

431 



tetany to 
tetany is 
authors 
Fisher/'’ 

Grove 
glands are 
ing effect 


henry J JOHN 

x-,r •' 


m r C r physiological roles of the parathjro.d 

oi L/ nietabolism, and (2) a generalized stimulat- 

on body metabolism as a whole They emphasize especially the role of the 


Protocol III 

Reaction of Normal Individual to the Injection of Parathormone 
(The Author — July 28, ig2S) ' 


Time 

Scrum calcium 
mg per 100 c c 

Amount oC 
parathormone 
injected 

Symptoms 

93OAM 

10 00 A M 

105 

5 units 

Tinnitus aurium 

TO 40 A M 

115 


Tingling fingers, headache, 
chill until 4 p M. 

II 40 A M 

35 

5 units 


The above symptoms not increased by the second dose 
4 15 r M j 12 j j All symptoms gone 


parathyroids in the fight against chronic infections, not by specific action on the infecting 
organisms, but by action on the tissue cells whereby the most favorable conditions for 
an adequate resistance is produced Among the factors concerned in this process, the 
maintenance of proper calcium balance m the plasma is important The majority of 
chronic diseases are due to the protracted absorption of toxic substances from a septic 


Protocol IV 

Reaction of Normal Individual to the Injection of Parathormone 
(The Author— May 4, 1^26) 


Time 

Serum calcium 
mg per 100 c c 

Amount of 
parathormone 
injected 

9 00 A Ji 

ti 

20 units 

9 30 A M 

10 15 A M 

11 00 A SI 

r.5 


II 45 A SI 

12-2 P SI 

2 00 P St 

115 

1 

! 

2 20 V Ti 

2 45 P SI 

4 45 p M 

12 

1 


Symptoms 


Headache 11 

Pam in joints, nervousness, slight ciiui 
Pam in joints increased and quite severe 
Pam m jomts mcreased, aching all over 
Chill 

Chilirdecreasmg, temperature 100 

Well 

Well 


focus and such absorption is accompanied by a decrease m tne ionic 
the parathyroid glands being the regulators of tins f Jf’^rathyroid tetany is 
Cameron and Moorhouse” consider J of thiplm ivhich 

a slight diminution (1-2 mg per 100 c c ) in the 1 ® ^ authors suggest 

results indirectly from a diminution of the organic 

that the constancy of the blood calcium f , . eauihbna bolds a definite amount 

calcium compound which through a senes of interlocked equ, liana 

of inorganic calcium in the plasma 
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In his presidential address before the Clinical Congress of the American College of 
Surgeons in New York, October 20, 1924, Charles H Mayo® made the following state- 
ment “ The loss of parathyroids leads to great elimination of calcium by the urine and 
by the intestines, and when the percentage of calcium is reduced below 7 milligrams 
for each 100 cubic centimetres of blood tetany supervenes, and guanidin toxins are found 
m the blood ” 

In our series repeated estimations of the serum calcium in normal indi- 
viduals showed the calcium content to he between 10 5 and ii mg per 100 c c 


Protocol V 

Reaction of Normal Individual to the Injection of Parathormone 
{Dr P — May 4, 1^26) 


Time 

Serum calcium 
mg per 100 c c 

Amount of 
parathormone 1 
j injected 

Symptoms 

9 00 A M 

II 

20^units 


II 00 A M 

12 

j 


12-12 30 


1 

Slight reaction, slight pain in joints 

2 00 P JI 

12 



4 45 p M 

13 




of blood serum In definite cases of tetany the serum calcium ran as low as 
4 5 I'ng per 100 c c and in chronic tetany it was usually 8 mg per 100 c c. 
or above 

The calcium estimations here reported were made by the Tisdall method 
as described by Clark and Collip 

Shortly after the use of parathormone was introduced, I noted that 

Protocol VI 

Effect of Parathormone on Serum Calcium 

{Case No 14^,261 Woman, thirty-eight years of age Tetany first developed Marchj, igzO, 

four days after thyroidectomy ) 


Time 

Scrum calcium 
mg per looc c 

Parathormone 

units 

April 3, 1926 800 A M 

55 

10 

II 30 A M 

45 

10 

1 30 p JI 

5 

10 

3 30 P SI 

45 

10 

5 30 P SI 

6 

10 


patients until chronic tetany would occasionally complain of a slight reaction 
after its administration which consisted in a feeling of depression and 
malaise, accompanied b} pains in the joints In these cases the serum calcium 
as estimated daily or c\ery few da}s did not rise appreaably but rather 
maintained a fairlj constant Ie\el betucen 9 and 10 mg per 100 c c Because 
of these obser\ations I u*as anxious to sec uhat relation the variations in the 
scrum calcium le\el from hour to hour after the administration of parathor- 
mone bore to the reaction Therefore, on July 28, 1925, after estimating the 
calcium content of m\ oun blood serum, which pro\ed to be 105 mg per 
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100 c c , I took five units of parathormone intravenously Within half an 
hour I began to hear ringing m the ears, which increased in intensity, and 
in forty minutes I felt a tingling in my fingers and had a severe headache, 
which was followed by a slight chill, which was not severe but lasted for 
several hours The symptoms were much like those which are associated wtih 
the onset of a severe cold or with the reaction which follows tlie administra- 
tion of a typhoid vaccine to one who is quite sensitive to it An hour and 


Protocol VII 

Effect of Parathormone on Serum Calcium 


{Case No xs^,6i4 Ctrl, seventeen years of age Tetany first developed Marchz^, ipsd, 

five weeks after thyroidectomy ) 


Time 

Senim calcium 
mg per loo c c i 

PftratTiormonc 

units 

Apnl I, 1926 11 00 AM 

7 1 

10 

1 00 P M 

7 5 

10 

3 00 P M 

9 

10 

April 6, 1926 8 00 A M 

65 

I 

10 00 A M 

7 5 

, 10 

12 00 M 

7 S 

10 

2 00 P M 

7 5 

10 


ten minutes after the injection the serum calcium rose to ii 5 mg per 100 cc 
and two hours and ten minutes after the injection, when the symptoms were 
most severe and I was obliged to he down, the serum calcium was only 3 5 
mg per 100 c c Naturally, I did not know what my serum calcium content 

Protocol VIII 

The Effect of Parathormone and of Calcium Chloride on Serum Calcium 
(Case 142,621 Woman thirty one years of age Tetany first developed January 22, igzS, 

three days after thyroidectomy ) 


Time 

Calcium 

chloride 

intravenously 

Serum 
calcium mg 
per too c c 

Time 

Parathormone 

units 

Scrum 
calcium mg 
per too c c 

Jan 25, 1925 

8 00 A M 

10 50 A M 

I r 50 A M 

12 50 P M 

2 50 P M 
t) 50 F M 

6 50 P M 

6 c c 

35 

6 

75 

6 

5 5 

55 

9 

June 30, 1925 

9 00 A M 

10 10 A M 

11 10 A M 

12 10 P M 

I 10 P M 

3 10 P M 

7 10 P M 

8 10 F M 

10 

55 

55 

f 

55 

6 

7 5 

55 


vas at that time, and wanting to make sure whether or nor ^ ^ 

rare actually due to the parathormone, I took five more uni . / 

the symptoms were not augmented after /Tj, 

.ecame less and less, and m a few hours “ X m/ work 

or about two hours, but during the rest ^ j and three- 

U 4 IS P M , SIX and three-fourths hours after . he first and tour ^ 

ourths hour; after the second dose, the serum calcium was la mg per 

A e\ J 
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llius after a primary rise of serum calcium there was a marked drop for 
which I am unable to account, this in time being followed by a rise to 12 mg 
per 100 cc (Protocol III ) 

The findings in this experiment, and a mass of data accumulated by 
estimations of the serum calcium in patients, were not sufficient to explain 
the observed phenomena and I, therefore, nine months later, on May 4, 1926, 
administered to myself 20 units of parathormone intravenously. (Protocol 
IV ) The serum calcium did not fall as m the first experiment, but I did 
experience a very severe reaction which started with pains all over the body, 
especially in the joints, a severe headache which was followed by a chill, in 
which my temperature rose to 100° F All the symptoms disappeared m five 

Protocol IX 

The Effect of Intravenous Injection of Calcium Chloride on Blood Calcium 

{Case No 142,621 Woman thirty-one years of age Tetany first developed after 

thyroidectomy ) 


Time 

8 00 * 

10 so 

i j 

12 SO 

2 so 

4 so 

6 so 

B 1 cal mg per 
100 cc ' 

35 

1 

H 

B 

B 

55 

55 

90 


*scc 10 per cent CaCli intravenously 


lioul s, but the chill was so severe that I was obliged to spend several hours 
111 lied under blankets and with hot water bottles 

On the day on which I carried out this second experiment, an identical 
test ivas made on one of my colleagues, the same dosage of parathormone 
being used The results of this test are shown in Protocol V In this case 
also there was no fall in the blood calcium The subject experienced a 
reaction, but it was very mild and lasted for only half an hour 

These three observations show that in normal individuals the serum 
calcium is inci eased after the administration of parathormone That this is 
true in cases of tetany also is shown by Protocols VI, VII and VIII, although 
as one irould expect, the increase is not as stable as m normal individuals 
The effect of the intravenous injection of calcium chloride on the serum cal- 
cium is shown in Protocol VIII 


COKCLUSION 

1 From the literature and from personal observations and experiments 
we ma\ draw the conclusion that parath} ropnval tclan) is due to a disturb- 
ance of the mechanism which governs the metabolism of calcium 

2 Parathormone appears to supph the essential element for the operation 
of this mechanism 

3 The scries of cases of chronic tetan\ v.hich ha\e come under my 
olweriation show a serum calcium content of not less than 8 mg per too c c 
up, while in acute tetanj the low'cst figure has been 4 5 mg jier 100 c c The 
nonnal range of serum calcium appears to he between 105 and ii m'r. 
per 100 c c 
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4 Following the administration of parthormone there is an alleviation 
of symptoms and the calcmm in the blood rises, although there is an alternat- 
ing variation during the first few hours after its administration The 
administration of parathormone to normal individuals results m a rise in the 
serum calcmm content, accompanied by a reaction which may be quite severe, 
as in my own case The symptoms of this reaction are similar to those which 
accompany the onset of an acute cold, mz., headache, pains all over the body, 
pains m the joints, chill and fever 

5 While the symptoms of chronic tetany are relieved promptly by the 
administration of parathormone, in some instances they are relieved as 
promptly by the administration of normal saline, a fact which leads one to 
believe that there is a psychological factor m certain cases It is therefore 
important for both the physician and the patient to attempt to find 
some criterion whereby to differentiate the onset of “ false attacks ” from 
“ tiue attacks ” 


Notc — I wish to express my acknowledgment to Eh Lilly and Company 
for the liberal supply of parathormone which was used m this work 
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In a previous communication the mechanism of acute osteom>ebtis was 
desciibed The essential parts of this mechanism, which was minutely 
described, include (i) A bacteiimmia or general blood infection, (2) a fixa- 
tion point m the vascular network of a bone (thiombo-embohc phenomenon) , 
(3) deA'clopment of a pathological process chaiaclerized by a thronibo- 
arteiitis or thrombo-phlebitis , and (a) necrosis of bone cells and tissue 
Ihcse four factors were found to be able to explain fully e\ery type of 
pathology and of clinical fact that occurs with acute osteomyelitis 

In a second communication the rontgenographic appearances of acute 
osteom3ehtis weie correlated wth the anatomical, pathological and clinical 
facts of this disease The following classification could be established 

1 A group of cases of subperiosteal abscesses which are based on a 
superficial acute osteomyelitis in the cortex of a bone of slight grade and 
extent 

2 A group of cases of acute osteomyelitis in which the mam stem of the 
nutrient artery forms the fixation point and becomes occluded by the thrombo- 
embolic process and in which as a consequence the entire diaphysis becomes 
involved in the pathological process , maximum lesions occur This group is 
recognized rontgenographically by the sequestration of the entire diaphysis 
of the bone 


3 A group of cases of acute osteomyelitis in which one of the primary 
divisions of the nutrient artery is caught m the thrombus-embolus formation 
These aie recognized rontgenographically as well as during operation v/hen 
the involvement of the shaft of the bone occurs through the entire thickness 
of the shaft at one end of the diaphysis approximately to one or the other 
side of the point of entrance of the trunk of the nutrient artery Such cases 

are easily recognizable in the X-ray photographs 

4 A group of cases of acute osteomyelitis m which the thrombus-embo us 
formation occupies one of the secondary branches of the nutrient arter} 
These are recognized rontgenographically and during operation wien tie 
involvement of the diaphysis does not extend throughout the thickness 0 
the shaft of the bone These seemingly follow no rule in their 

are of irregular size and shape, frequently correspond to a thin she 
cortex of the bone, occupy only a relatively small segment ^ 
ference of the bone and depend for the.r physical tem^ an^ 

rontgenographic appearances upon the position of the secon J 
importance m the intraosseous vascular network, and upon P 
of collateral circulation 
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5 A group of cases of acute osteom} elitis in which the thrombo-embolic 
lesion IS caught in the terminal part of an end vessel of the intraosseous 
vascular network The rontgenological appearances of the finished lesion is 
that of a cavity in the bone (Brodie abscess) 

These five groupings are typical of sharply demarcated lesions differen- 
tiated from one another by the location of the fixation point in the intra- 
osseous vascular tree and based upon the consequence of the thrombo-embolic 
and thrombo-phlebitic process which foims the pathologic basis of all cases 
of acute osteomyelitis and of the consequent necrosis which occurs These 
are recognizable m the rontgenographic evidences Very frequently sharply 
demarcated lesions are not recognizable and these atypical and unclassifiable 
pictures depend upon two essential factors which aie as follows 

A The occurrences of cases of acute osteomyelitis in which more than 
one fixation point are formed either simultaneously or subsequently to one 
another, within the confines of a single bone, at each of which a typical 
thrombo-phlebitic lesion develops independently of the others In the early 
stages of such a multiple pathological formation the lesions are distinct from 
one another and the rontgenographic appearances follow along the lines 
desenbed in the previous five typical groupings No further progression may 
occur In many of the cases, however, the cdnsequences of the initial 
thrombo-phlebitic lesion involve such an extensive part of the bone, that the 
several foci overlap one another primarily or coalesce subsequently at their 
peripheries and a fusion occurs of more than one lesion; a large atypical 
area of bone tlius becomes involved In such cases the individual foci lose 
their identity in the rontgenographic pictures and then nature can only 
be surmised 

B The previously described conditions represent the end results of an 
uncomplicated initial lesion Other changes and modifications of these under- 
lying and essential anatomical and pathological facts and conditions are 
encountered in clinical, bedside and operating room observations, there are 
directly due to (i) the spreading characteristics of thrombo-phlebitic lesion 
in osseous tissue , (2) to the mutilations of the tone which necessanl}' accom- 
pany any oslcotom} , (3) to combinations of both of these complicating fac- 
tors, and (4) to exacerbations of infection of endogenous and exogenous 
origin The various ways in which a thrombo-phlebitic lesion in bone (osteo- 
mvchtis) c?n spread, the directions which these various spreadings take place, 
and the consequences of the spreading of the essential thrombo-phlebitis or 
thrombo-arlcritis of bone tissue with its resultant necroses have been minutely 
described on several previous occasions and will not be repeated here Under 
thece conditions the rontgenographic evidences lose their demarcating charac- 
teristics and at)pical pictures result whidi are not possible of classification 
With these fundamental facts in mind it becomes apparent that in the 
treatment of acute ostcomvelitis one has a twofold object to accomplish- (i) 
The treatment of the general infection (bacteriicmia— general blood infechon 
as previously defined) , and (2) the treatment of the local lesion 
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TREATMENT OF THE BACTERIiEMlA 


In any case a relative quantitative estimation of the magnitude of the 
infection can be established according to the number of colonies of bacteria 
winch appear on the plate (plate culture method) m proportion to the amount 
of blood used to inoculate the culture medium in the plate Thus, i or 5 
colonies of bacteria per one cubic centimetre of blood as compared with 100, 
or an uncountable number of colonies of bacteria per one cubic centimetre of 
blood This IS a very rough method and is not strictly accurate, but for 
practical purposes the inaccuracy is inconsequential. 

In practice the presence, or absence of a bactensemia or general blood 
infection, yield the following clinical groupings and the correct interpretation 
of the bacteriaemia in its relation to the clinical manifestations yield certain 
therapeutic indications 

A Treatment of the general infection is many times not called for as, 
commonly, the natural protective agencies of the body are able to nullify the 
bactensemia and its effects Many times, unless one understands the essential 
nature of the pathological process involved m the development of a focus of 
osteomyelitis, the question of the bacteriasmia does not enter into therapeutic 
consideration, this is so because as pointed out on previous occasions the 
bacteriaemia through which the focus of osteomyelitis was caused to develop 
was a temporary phenomena and sufficient time had elapsed between its 
appearance and the moment of observation to allow for its spontaneous dis- 
appearance Under these circumstances there are no clinical or laboratory 
evidences of its existence Good prognoses should be the rule under these 
circumstances A reservation should, however, be made in one's mind to 
cover those cases of acute osteomyelitis in which for some undefinable reason 
as explained previously the thrombo-phlebitis begins to spread , in these posi- 
tive blood cultures may later be obtained and the character of the illness 
changes entirely for the worse 

B At the opposite end of the picture are those fulminating, progressive 
and severe forms of bacteriaemia and general blood infection, the existence of 
which is associated clinically with a symptom complex in which the local focus 
of osteomyelitis is of minor and secondary consideration and in which the 
bacteriaemia or general blood infection is the dominating factor in the entire 
clinical picture Large numbers of viable organisms are demonstrable ^ ^ 
blood cultivations in such severe cases The local focus may exhibit de nite 
signs of its presence, or may be unrecognizable and undemonstrable owing 
either to the paucity of its clinical manifestations or to the profound intoxica 


tion produced by the general blood infection , 

Any kind of local condition may be associated with such genera 00 
infection It is to be assumed under such conditions that large num fs 0 
viable organisms are being discharged into the blood stream ! 

thrombo-phlebitic lesion and that the bacteria are multiplymg m t e 
also , the prognosis must therefore be a very serious one The usu co 
of affairs includes a steady progression of the general blood m ec 10 
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fatality occurs Under these circumstances treatment directed to the local 
lesion IS futile and fatalities are the rule and not the exception One must 
understand that here one is dealing with cases of general blood infection and 
any treatment which is possible and permissible must be directed to the 
general infection; the local lesion plays a minor role The premise that 
operation on the focus of osteomyelitis “ furnishes to the unfortunate patient 
his only chance ” is sometimes something which may not be refused in the 
presence of anxious parents and relatives ; but whenever such earnest desires 
are acceded to, it should be unequivocably emphasized that the " chances ” 
are practically ml In the fulminating cases the entire duration of the illness 
IS most often a question of a few days 

There are other somewhat less severe forms of acute osteomyelitis in 
which the blood contains large numbers of viable organisms, but in which 
the clinical picture does not carry with it that comparatively sudden over- 
whelming of the body with a profound toxsemia Following operation there 
is little or no lessening in the magnitude of the bacterisemia or, possibly, an 
increase in the latter. Under these circumstances the question of amputation 
should be discussed when the local conditions lend themselves thereto. 

C. In between the mild cases of group A and the very severe cases of 
group C there exist large numbers of cases of acute osteomyelitis in which 
(i) there are well-marked evidences of one or more foa of acute osteo- 
myelitis and (2) a demonstrable bacterisemia. 

Blood cultures obtained under these circumstances can be employed (0) 
in appropriate cases as an additional means of differential diagnosis, {b) 
as means by which the severity of the infection can be gauged, (c) as a help 
m estimating the prognosis , (d) as criteria upon which to base the primary 
or further operative treatment. 

Occasionally the character of the organism demonstrated m the blood 
culture can be employed as a differential point m diagnosis Cases are con- 
stantly being seen in which it is difficult to decide whether the localization has 
occurred in a bone or in a neighboring joint True enough this sometimes 
indicates a simultaneous involvement of both, but m other cases the localiza- 
tion IS hidden m a general inflammatory reaction Under these circumstances 
the demonstration of organisms of the staph) lococcus group — staphylococcus 
aureus especially — indicates that the chances are greatly in fa\or of a bone 
involvement, the demonstration of organisms of the streptococcus group 
iiould speak m fas or of a joint iniolvement. The differentiation carries ivith 
It a possible therapeutic indication Other things lieing equal, the demonstra- 
tion of organisms of the staph) lococcus group with its consequent inter- 
pretation of a bone lesion would ordinarily fa\or exploration of the bone m 
cases of doubt, while the demonstration of organisms of the streptococcus 
group w'ould carr) with it a more coiiser\atuc attitude at least as far as 
exploration of the bone were concerned. 

In cases of acute ostconnehtis the rclaii\e magnitude of the bactenamia 
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or geneial blood infection is capable of yielding information valuable for 
a correct gauging of the prognosis This information can be classified 
as follows 

A In cases of acute osteomyelitis blood cultures showing one or two 
colonies of organisms to the cubic centimetre of blood are usually but not 
always of a mild nature, frequently show little or no evidence of their 
existence, are associated with symptom complexes which do not differ mater- 
ially from similar cases of acute osteomyelitis m which the blood cultivations 
are sterile, and frequently disappear spontaneously or following operation 
Good prognoses are the rule in these minor bacterisemias 

B On the other hand blood cultures can be obtained in which the numbers 
of colonies are extremely large — loo or more colonies to the cubic centimetre 
of blood Always this indicates a severe infection and an extremely grave 
prognosis The clinical picture commonly shows an equal evidence of the 
seventy of the infection The interpretation of such blood cultures has been 
referred to already in considering the fulminant cases of acute osteomyelitis 
There will be many cases in this group m which one will have no doubt as 
to the need for operation upon the local focus of osteomyelitis and one will 
proceed confidently on these. There will be many other cases m this group 
in which one will be somewhat in doubt as to the correct interpretation of the 
relationship of the clinical picture to the bacteriaemia or general blood infec- 
tion, especially m those cases bordering upon the fulminant cases referred to 
previously Under such circumstances one must operate upon the local 
demonstrable focus of osteomyelitis and remove it radically 

C In between these two extremes are large numbers of cases in which 
the blood cultivations show an intermediate number of colonies of bacteria 
When a given blood culture is compared with subsequent ones taken on 
the same patient the lessening of the number of colonies, or their disap- 
peaiance, undoubtedly bespeak an improvement when other conditions are 
equal , an increase in the number of colonies should always be cause for 
alarm and for a prompt reconsideration of the available clinical picture and 
revision of all of the demonstrable foci of infection, whether they be in the 
bone or m other tissues and organs Comparisons made along these lines 
are of extreme usefulness and importance m bedside and operating room 
work In any event it will usually, but not always, be found that the bac- 
teriological data correspond quite closely with the variations in the demon- 
strable subjective and objective clinical picture 

D In the presence of a positive blood culture a prognosis of the ultimate 
outcome in cases of acute osteomyelitis cannot alvrays be made on the iasts 
of the blood culture findings alone and should not be attempted, except a ter 
consideration of all of the available clinical facts While a positive oo 
culture IS always a serious thing, especially from the point of view o e 
possibilities which may occur, it is usually found that the sern^ness o 
latter is paralleled by the characteristics of the clinical picture The progn 
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should always be guarded Much depends upon the a^allableucss of the local 
focus of osteom>ehtis for thorough surgical removal and upon the peiform- 
ance of the latter procedure l>eforc other complicating foci have appeared 
E Negative (sterile) blood cultures obtained cither pnmaiih or secon- 
daril} in cases of acute ostcom}elitis should not ahva\s be associated m one’s 
mind with the milder type of case oi wnth impro\ement Quite the contiar% 
can be the case and negative blood cultuies can be obtained in the presence 
of the most severe infections The a\ailable clinical data indicate that the 
demonstration of a sterile blood culture ma} be an accident and be associ- 
ated with the intervals between temporar} states of bacteriaimia , the occur- 
lenec of complicating and secondaiy foci, other than the bone focus and 
subsequently to it, in the piesence of negatne blood cultuies is the most 
powerful proof of these temporal y bacteruennas 

In the presence of positive and negative blood cultures a progressne 
impoverishment of the general condition of the patient is frequently due to 
the magnitude and number of the various fixation points that have occurred 
or to their location m important viscera oi localities of the bod} rather than 
to the presence of the blood infection Positne blood cultures are sometimes 
only obtainable at a late stage of the illness Death lesults eithei fiom a 
general piogiession of the entiie infection or fiom the results of any one 
particular manifestation as, for instance, from the results of a localisation m 
the lungs and pleura 

In ail} given case the piesence of a bacteriaimia may be referable (i) to 
the original piimar} lesion, (2) to its secondary focus in the bone, (3) to 
the presence of a focus subsidiai} to the sccondar} focus (to one or other) 
which In Itself is capable of creating a bacteriamiia. (4) to the presence of 
a \al\ular lesion arising in some wa} from the presence of a bacteriremia, 
and {5) to the presence of some other comjihcation capable itself of giving 
rise to a bacterucmia 01 general blood infection 

Except 111 cases of acute osteonnelitis which follow ^peeiftc infections 
as tcphoid fccei, pneumococcus pneumonia, etc, and m which the bone foci 
make their appearances duimg the course of the primai} illness, the primarc 
lesion to w’hich the focus of osteonnelitis is secondaii is not recognizable or 
demonstrable b} the ordinal % clinical or laboiatorc means in the a\erage 
case seen the question of the piimar} legion docs not enter 

In practice one should assume that the baeten.emia is most hkth derned 
fiom one or other of the demonstrable l>onc foci 

Under these circumstances the tieatment of the bactenamia or general 
blood infection must he the surgual itmo\al of the focus containing the 
thromho-arteritis or thrombo-phlebitis from w inch the b ictericemia or general 
blood infection is dcn^ed 

Ihc baeten.emia should be cotiMdercd as an indication for immcdnic 
opciation and its pic^cncc and magnitude a^^ a me "-un m' the urgcnci v.ath 
which ''Urgical mteiccnlion i'^ ciiled loi 
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IHE IREATMENT 01 THE LOCAL LESION 


The treatment of the local lesion of acute osteomyelitis should be based 

(1) upon a consideration of the mechanism by which the foci are produced, 

(2) upon the chaiacter of the lesion which is produced, as determined by 
the available knowledge and by rontgenographic evidence, and (3) in 
accordance with tlie magnitude of the infection in association with the 
alisence 01 presence of bacteriaemia Multiple foci of osteomyelitis should 
be treated individually along similar lines and in accoi dance with the view- 
points expressed 

^ Other things being equal, the absence of a demonstrable bactericemia or 
general blood infection indicates that a conservative attitude can be assumed 
in deciding the coriect method of surgical treatment of the local focus 
of osteomyelitis 

Under these circumstances the immediate indication to be met is the 
introduction of adequate drainage, thereafter one should await the full 
demarcation of the lesion by the natural sequestration which will occur as 
indicated in the previous part of this and m other communications The 
immediate importance of this conseivative attitude comprises (i) a much less 
severe— f I equently, indeed, a minor — piimaiy opeiation, (2) the much less 
chance of spreading the thrombo-phlebitic or thrombo-artentic process with 
all the consequences hereinbefore outlined, (3) the frequent conservation of 
important bone tissue, (4) the frequent avoidance of unnecessary compli- 
cations, (5) the ease with which the sequestrotomy can be subsequently 
performed without undue mutilation of the bone, (6) the lesser chance of 
secondary and opeiatively produced spreading of the lesion, (7) the lesser 
degree of deformity which lesults, and (8) the greater usefulness of the 
limb because of less interference with the normal range of motion 

The actual method of intioducing diainage into a focus of osteomyelitis 
depends upon general surgical principles These comprise (i) the simple 
opening of subperiosteal abscesses in appropriate cases, and (2) the various 
forms of osteotomy in which openings are established into the medulla of the 
bone In any case fiee drainage should be provided 

In performing the secondary sequestrotomy only as much healthy bone 
or involucrum should be removed as to enable one adequately to remove the 
sequestrum The main care is not to cause undue mutilation and to prevent 
the spread of the thrombo-phlebitis inasmuch as this is the chief cause for 
the subsequent exacerbations or recrudescences in the same focus or in tie 
production of other foci The resulting wounds should not be sutured an 
should be allowed to heal from the bottom, either with or without the ai 


of sterilization by the Carrel-Dakin method 

B Other things being equal, the presence of a di monstrable bacterueniia 

or general blood infection indicates a dangerous and possibly 

lesion and bespeaks an urgency of effort which ‘'eeks to remove t ^ - 

local focus as early and as completely as possible before 

IS done by the spreading of the infection to the endocardium or ot e po 
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lant organ or locality All of the information classified in the pie\ioiis part 
of this and in other papers as regards the clinical and the therapeutic signifi- 
cance of a bacteruemia or general blood infection accoinpan} ing an acute 
osteoiu} ehtis come into play at this time and judgments should be based and 
indications met accordingly 

The important indication is to lemove the local focus of osteonnelitis as 
comjiletely as possible Conser\atism should be leplaced b) the radical 
removal of hone tissue fiequently into health} aieas The difficulty at these 
early stages is the impossibiht} of being able to lecogni/e the hunts of the 
lesion and much wider excisions of bone tissue must theiefore necessaiih he 
done than would otheiwise he called foi There aic times and localities in 
which radical remo\al of the thrombo-phlebitic focus in the bone is not 
technicalh feasible, undci these ciicumstances as much as possible should 
be done in this diiection, ample drainage should he seemed as the next best 
thing, and a good deal must he entiusled to natuic’s elToits in spontaneously 
dissipating the bacteruemia 

The clinical possibilities which follow opeiation and the thciapeutic indi- 
cations which are a\ailahle aie the following 

a In many of the cases a single focus of osteom\ ehtis onh is demon- 
stiable In most of the cases in this group, the comjiar.itneh small number 
of bacteria demonstiable in the blood circulation (plate cultuic method) 
indicates the piobahiht} that the bacteri.'cmia results from the demonstrahle 
local lesion If follownng an adeejuate opeiation in which the demonstiable 
focus of osleonn ehtis is lemoccd, the blood becomes sterile, the ])ic-oj)ciati\e 
assumption that the hacteruemia had icsulted fiom that jiaiticulai focus of 
ostconiNclitis becomes confirmed In some of the cases, how'ecei. the bac- 
teii.emia jieisists aftei opeiation When the siiigcon is certain that the bone 
lesion has been so thoroughly iemo\cd as to be impossible of causing the 
bacteruemia and wdien the appeal ances of the bone wound coiroborates this 
iinpicssion, the hacteiuemia should be used as an indication that some other 
focus exists cchich must be found and rcmoced in order to lender the blood 
steiile Main times this pio\es to be the case, but when it does not the 
nnginal focus of osteonn ehtis should be examined again and recised opera- 
tic el\ If the bactcii.cmia siiH pcisist and the number of demonstrable 
bacteiia is still coinjiaratueh -^mall, other foci or lesions capable of causing 
a bacteii.einia should be looked for In the absence of am such demonstrable 
lesion the explanation of the bacteruemia cannot be dcci<-i\e, although it 
must necc'isaiih be assumed under the circunntances that the oiiginal focus 
continues to discharge bacteria into the blood stream ancl one should con- 
stauth be on guaid and act accordingh Undoubtedh in some cases an 
c'b^cuie primaic lesion exists c\bich ^cr\cs to keep up the Incicri einia In 
the meanwhile other foci should l>c looked for e'-])ec'alh during the continua- 
tion of the bictciicinia Tortun.Ueh in most of the cases the natural forces 
of the bode aie iinple after a sufficient cl ip-c of tunc to render the 
blcicxl sterile 
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h When several foci of osteomyelitis coexist in the presence of a 
bactenasmia, the explanation of the latter becomes a mattei of exclusion 
Similar rules to those outlined m the last paragraph apply 

c In a few of the cases, comparatively speaking, the primary lesion is 
demonstrable as well as one or more subsidiary bone lesions In the major- 
ity of the cases, the primary bactenaemia disappears after efficient suigical 
treatment directed towaids all of the demonstrable lesions, primary or other 
In a few cases, howevei, the bactenaemia peisists Although in some of the 
lattei cases, because of the charactei of the infecting organism, or because 
of other reasons, it is possible to say with a fair degree of certainty that 
the primal y lesion is keeping up the baclenaeinia, in all of the others, the 
pioper explanation becomes a matter of exclusion also in accordance with the 
rules laid down 

d In some of the cases of acute osteomyelitis with hacternEinia a subsid- 
iary focus has developed m a tissue oi oigan other than bone, or a compli- 
cation develops which is uni elated to the osteomyelitis Except in those cases 
of complication in which the latter is known from previous experience to 
cause a bacteruemia or geiieial blood infection, the proper explanation again 
becomes a matter of exclusion as pieviously indicated 

e In any case m which the question of the bacteneemia cannot be ade- 
quately explained, and m winch it continues to exist, a bacterial endocarditis 
should he looked foi The presence of the lattei is the most serious compli- 
cation possible and a very grave prognosis should be made, operation upon 
any local focus is futile m the presence of a bacterial endocarditis and a fatal 
outcome should be expected 

Many of the statements made in the last classification are equally appli- 
cable before opeiation At any time, either before or after operation, 
patients in the first foui groups of tins classification may progress into the 
group of most severe and fulminant cases They then assume the charac- 
teristics of the cases in this gioup and the clinical manifestations increase in 
gravity proportionately and absolutel}' Snnilai therapeutic indications exist 
as were previously pointed out It is very rare foi the opposite course to be 
followed This change has intimate relations with a spread of the thromlxi- 
phlebitis as previously leferred to and may occur spontaneously either befoie 
or after operation or as a consequence of the latter The possibility of tns 
change occurring spontaneously before operation in cases of acute osteomje 
htis, even when previously a sterile blood culture had been obtained, is tie 
chief reason foi considering cases of acute osteomyelitis emergenc\ cases 
which brook of little or no delay before operation On the other ban , 
this can occur subsequently and at comparatively late periods an ei en 
be associated with so-called exaceibations or recrudescences in healed toe 


of osteomyelitis . , , , , -ire 

The phenomena accompanying the spread ot the thiombo-pi 

particulaily apt to occur after operation They characterize a ° ^ 

of osteomyelitis which directly after operation do not exini P 
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retrogression and disappearance of the local infiamnialor\ eflects and a subse- 
quent healing, but which, instead show an inciease. large or small, in the 
local focus Exhibiting the same chaiactcristics of the earl} unopcrated 
cases of osteoimclitis the i ontgenological CMdences of these phenomena are 
not immediateh visible and are lecogm/ahle onh later when the full effects 
of the increase in the thrombo-phlehitic piocess has become sufficienth 
established Clinicalh, these aic iccogni/.iblc b} the continuation of the sub- 
jective phenomena or b} reciudescences oi exacerbations of the piocess 
Inasmuch as the essential mechanism of these post-operatne phenomena arc 
similai to those which occur spontancoush and before operation, simiiai 
lesults follow' All of the chaiactcnstic phenomena which have been described 
m the j)revioiis part of tins and in other communications as legaids the 
spie.iding of the oiiginal foci oi the foimation of additional foci within 
the confines of the same Iione can and do occui post-oi)erati\cK and are 
a diiect consequence of the o|x^iation In this lespcct it is to be cmjihasi/ed 
that the chaiactcristics of the thrombo-jihlebitis aie <udcd and abetted b\ the 
opeiatnc manipulations and that the lattei j)la\ a lole onl\ in this wac 
U must be fuilhci einjdiasi/ed that m no olhci wa\ could the extraoidinai} 
and bi/aiic eflects which .ue clmic.illv seen to inteifcie with the contiol of 
the pioicss ,ind to disiuib the smoothness of the healing of the w'ound be 
satisfacloiily cxjilamcd 

Ulhci f.ictois entci into the jnoblem when joint conqilications occur and 
when cj)i])hvseal lines become pait of the focus of infection, especiall} m 
\oungci individuals \bsoi|)tion jihcnomena and dislui bailees of giowth then 
take place which aic iinjiuitant factois m detci mining the end lesults of the 
focus of infection '1 he discussion of all these jnoblenis is reserced foi 
aiiothei commuiiK.itioii 

The cxjiciiences upon which the \iew])onits and conclusions of this coni- 
muiiication aie based aie deined fiom clinical obscn.itions upon jiatients 
admitted to the senue of Di A V Mo^cliiowit/ at Mount Sniai llosjiUal 
and u])on jiatienls ni nn own jnnalc jii.ictice 1 am indebted to Doctor 
Moschcowit/ toi pel mission to ni.ike the'-e ob'-ei \ations uiioii the jiatieiits 
aflmitted to his sen ice 
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The recognition of fat necrosis of the breast is important because of 
its close similaiity to caicinoma both clinically and m gross pathological 
appeal ance This subject was first studied comprehensively by Lee and 
Adair ^ in 1920, under the title “ Tiaumatic Fat Necrosis of the Breast In 
1924, these authors ~ reviewed the twenty leported cases, and gave a complete 
descnption of this condition 

All the cases aie said to occur in obese women and usually to follow 
some direct tiauma to the breast A mass develops within the breast, or m 
the subcutaneous tissue ovei lying it This mass is usually painless It is 
at first fieely movable, but as the process pi ogi esses, fixation of the tumor to 
the surrounding tissues results The nipple is seldom reti acted, a fact which 
helps m the differentiation of this condition fiom malignancy The axillarv 
and supraclaviailar nodes are seldom palpable 

Ewing ^ describes the pathological differentiation of this benign lesion 
from cancel as follows “ In tiaumatized fat the nodules are irregularly 
distributed throughout the breast and fade into the surrounding breast tissue, 
while carcinomatous nodules occur singly and are sharper in outline The 
newly formed connective tissue of fat necrosis is red, due to the formation 
of fine capillaries which aie absent m carcinoma Later, cicatrization oblit- 
erates these capillaries and the connective tissue of fat necrosis becomes as 
dense and opaque as m carcinoma On section, the fat cells lying in cicatricial 
connective tissue resemble the small alveoli of carcinoma The presence, 
however, of fibroblasts, mingled with lymphocytes, empty fat spaces, phago- 
cytic giant cells and wide areas of proliferating fat cells, helps to differentiate 


this condition from cancel ” 

In oui senes, the most striking and characteristic histological findings 
were disorganized fat cells, invaded by newly formed connective tissue, wi 
deposits of fatty acid crystals, often taking the typical rosette form ur 
rounding the fat crystals were numerous small and large giant ce s o 
foreign body type At the peiiphery of the lesion young proliferating a ce b 

and cells laden with pigment were often found niNrictenstic 

Fair,'’ in 1923, was able to reproduce experimentally tl joj-cens 

lesion of fat necrosis by pinching the subcutaneous ° ^yre of 

Sections made of the injured areas showed the typical his g 
fat necrosis, and m freshly stained preparations fatty acid ) 
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leadily demonstiatecl Fioiii his studies he concluded that in an aiea of 
traumatized fat, the lipolytic enzyme piesent m all normal body fat and 
blood, IS hbeiated, and acts upon the neutial fat m the tiaumatized aiea, 
bieaking it down into its component paits, fatty acid and glyceiol These 
substances foim the iriitant which give rise to the foreign body reaction, 
producing the lesion of tiaumatic fat neciosis 

A case of undoubted fat necrosis lecently came to oui attention in which 
trauma could not be consideied as the etiological agent (Case VIII) It 
occuned to us, aftei a 
study of this case, that a 
critical examination of 
the cases of fat necrosis 
on lecord at the Mt 
Sinai Hospital and a 
leview of a senes of 
breasts removed for 
non-malignant condi- 
tions might throw 
further light on the 
etiology of this condi- 
tion Seventy-eight cases 
in all were studied, and 
in fourteen of them 
some stage or degree of 
fat necrosis was found 
A clinical analysis of 

these cases presented 
certain interesting facts by connective tissue a New formed fat ceils B Giant cells 

Age — The age incidence in our senes ranged from nineteen to sixty 
years, but the majoiity of cases occuned m the fourth and fifth decades of 
life, falling within the so-called cancel age 

Obesity — Six cases have a definite history of general obesity and 
unusually fatty breasts Two cases aie definitely lecorded as not obese, and 
in one case the patient was emaciated 

Pam — The breast was the seat of pam m six cases, in four of which the 
breast tissue showed some othei concui rent pathological condition besides that 
of fat necrosis 

Consistency of the Tumoi — ^The tumoi was of stony haidness m twelve 
of the cases and in one case it fluctuated 

Fixation to the Skin — Skin fixation was piesent in five cases, and noted 
as absent in seven cases 

Nipple Reti action — This phenomenon occurred but once m the senes 
Size and Situation of the Mass — ^The lesion varied in size from i mm to 
5 cm m diameter and was not confined to any particulai quadiant of 
the breast 



Fig I — From a case m Group i showing disorganized fat tissue 
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T)anma~A positive histoiy of trauma to the hrea<;(- nr.. i 
mation of the lesion was obtained - P ^ 


the for- 


iCMon was Obtained m only one out of oui senes nf T 
ca.es In two others the les.on followed a smpcal procS’ e 0 °^’ 
one case occurred soon after a ladtcal mastectomy and srmulalcd recinroii 
carcnroma m the ope.at.ve scar The other case developed „e ' o 

provtous ...cs.on for a breast abscess In three of the cases there 1 Ih 
queshonaWe evidence of trauma to the breast, sod, as application of a hot 
compress for a short while, a fall five months before the development of tlie 

~ lesion or an accident dur- 


>* }» I » 1 a, V. >T^ Ja 
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mg which a contusion of 
the hip was sustained In 
seven cases the histones 
definitely state that there 
was no trauma preceding 
the development of the 
lesion in the breast In 
one case, the history con- 
tains no leference to the 
question of trauma 
A careful study of our 
cases show they can be 
divided into four groups, 
depending upon patho- 
logical pictuie presented 
G) onp 1 — Fat necrosis 
occurnng m subcutaneous 
tissue overlying but not 
involving breast (Fig l ) 
Gioup 2 — Fat necrosis occurring as a single tumor mass in an otherwise 
noimal breast (Figs 2 and 3 ) 

Gi onp 5 — Fat necrosis occurnng as multiple punctate areas m a breast 
the seat of some other pathological process (Figs 4, 5, 6) 

Gioup 4 — Fat necrosis occurnng m a lipoma of the breast (Fig 7 ) 

REPORT or CASES 

Gioup I — Fat ncciosis occumng in the snbnitancoiis ii‘;sue ovci lying the 
hi east Three cases 

Case I — A G, aged fifty-two, admitted to the Mt Smai Hospital, March 4, 1925, 
complaining of lumps in the right breast and right inguinal region Patient is marne 
and has five children Two weeks before admission, patient fell and sustained a contusion 
of the right hip A week later she noticed enlarged inguinal glands on the rig it si e 
Five days before admission she noticed a mass m the right breast which was pain ess 


Fig 2 




-From 'i c'ise in Group 2 Showing A empty fat spiccs and 
B, dense connective tissue C Giant cells 


The general physical examination was negative In the right breast, 4 
the nipple, there was a small firm nodule apparently attached to the deeper tissues 
overlying skin was freely movable The nipple was not retracted, axillary n 
not palpable In the right inguinal region, a few hard lymph-nodes 
Opciatioii — ^Under gas and ether, a hard nodule, 2 cm in diainet , 
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was removed from the breast At the same time, a mass about 5 cm m diameter, was 
excised on the right side above Poupart’s ligament 

Gloss Dcscnplion — The mass removed from the breast consisted of fat showing 
scattered areas of firmer consistency arranged m a radial manner, and on section pre- 
sented a dull grayish-white color, with small cystic and hemorrhagic areas 

Micioscopxc Rcpoil — Fat tissue showing fat necrosis It is interesting to note that 
the mass in the inguinal region was also fat necrosis 

Case II— E S , aged forty-two, admitted to the Mt Sinai Hospital, January 3, 1921, 
complaining of a lump in the scar of a previous operation Seven weeks before admis- 
sion, patient had a radical 
mastectomy for a tumor of 
the right breast, which was 
reported inflamed and degener- 
ated medullary carcinoma For 
the past tu o u eeks patient had 
noticed pain m the axillary 
portion of the scar on mo\mg 
the arm, and noticed the 
appearance of a slowly grow- 
ing lump 

The general physical ex- 
amination was negative ex- 
cept for marked obesity The 
upper axillary portion of the 
scar w'as nodular infiltrated 
and appeared to be attached 
to the chest wall This area 
was neither red nor tender 
No enlarged lymph-nodes 
were to be felt and there were 
no nodules in the surround- 
ing skin Fm 3 — From a case in Group 2 showing A fat crystal deposit S 

, T T j .1 pigment containing cells on periphery and C, giant cells 

OpC! atioii — Under the 

diagnosis of recurrent carcinoma, excision of the nodule with the surrounding skin rvas 
carried out The mass was adherent to the chest wall and the axillary vein A small 
amount of pus escaped during the dissection, the exact source not being determined 

Gloss Examination — Specimen consisted of resected portion of tissue measuring 
about IS cm in diameter, including old scar from previous operation There was marked 
infiltration of the subcutaneous tissue in the region of the scar, which on section appeared 
cellular and fibrous, suggesting recurrent carcinoma 

Mia oscopic Repoi t — Section contained skin, sebaceous glands, hair follicles and 
surrounding fat The skin was negative Fat tissue showed typical fat necrosis 

Case III — D F, aged thirty-five, applied to her local phjsician, complaining of 
a lump in the breast A year and a half ago, patient noticed a small lump m the right 
breast She was attended by a local physician, who incised what appeared to be an 
abscess and packed the wound The wound healed slowly, requiring several months for 
complete closure After healing, a small nodule was left, which persisted up to the 
present illness Since the previous operation, a small superficial lump remained in the 
skin over the breast, not tender, not increasing in size 

The general physical examination was negative In the skin of the right breast, 
there was a small nodule, i cm in diameter, hard but not tender, freely movable on 
the underlying structures 

Opel aiioti— Under local anesthesia, the nodule with the surrounding tissue was 
excised At operation, the lesion appeared cystic 
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1 ... «> » 1 <"' »"<! subcutaneous tatty tissue Diiecil, 

b.ncaUi the skm, there ivas a circuniscnbed area of typical fat necrosis ab„,,. . ’ 

diameter, t,i,l. some atvpical proliferation of surface eSithel.nm into rt ” 

C10„P s-Fat me, cm occm.mg as a swgie h,mo, ,mse ,n m oH,c,m,e 
nonnalbicast Five cases 

Gasp I V~E N , aged fifty-four, was admitted to the Mt Smai Hospital, June 6, 1923 
mp ammg of a lump m the right breast Six months ago, a tumor of the left breast’ 
which occurred after a trauma, was removed This was reported typical fat necrosis and 

was included in the series re- 
ported by Lee and Adair For 
the past four weeks, patient 
noticed a lump 111 the right 
breast, which was neither 
painful nor increasing 111 size 
There was transient redness 
of the skin over the area 
Patient had no fever or chills, 
and remembers no distinct 
trauma to the breast 

The general examination 
was negative In the upper 
and outer quadrant of the 
right breast, there was a small 
nodule about the size of a pea 
The nodule vas tender with 
an area of softening about it 
0 t>c> ahon — Under local 
an’esthesia, two small nodules 
each the size of a pea, uerc 
shelled out They rvere firm, 
yellowish in color, and on scc- 
Scction contained small frag- 
Fat tissue 



Fig 4 — From a case m Group 3 showing A dilated duct B 
diseased breast acini, C area of fat crystal deposit 


tion showed small whitish areas Miaotcopu Rcpnil 
ments of breast tissue and surrounding fat Breast tissue showed no lesion 
showed typical fat necrosis 

Case V — R K , aged sixty, was admitted to the Mt Smai Hospital, October 26, 1925, 
complaining of a lump m the left breast Patient is married, and has had several preg- 
nancies Artificial menopause fifteen vears ago following hysterectomy Three weeks 
ago patient noticed redness of the left breast, about 3 cm above the nipple This directed 
her attention to a lump in this situation which ivas not painful Patient attributed the 
presence of this lump to a fall sustained five months previously 

The physical examination was negative In the left breast, in the mid-clavicular 
line above the nipple, there was a flattened, hard, non-tender mass, about 2 cm in 
diameter The mass moved with the skin, and seemed to be attached to it It w'as not, 
however, attached to the deeper structures There wms one small hard lymph-node m 
the left axilla 

Opel atioii — Under local anaesthesia, the mass above described was excised, appearing 
grossly like altered fat 

Mtcioscopic Repot t — Section consists for the most part of breast tissue, siow 
changes coincident with involution Surrounding fat shows the typical picture 

fat necrosis . 

Case VI — R F, aged sixt}', ivas admitted to the Alt Sinai Hospital, April 9 , > ’ 
complaining of swelling and tenderness m both submaxillarj regions Patient "’^rie 
and has several children For the past few weeks, patient had noticed swe ig 
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tenderness of the submaxillary glands without fever or constitutional symptoms She 
did not complain of any symptoms associated with her breasts 

The general physical examination was negative Both submaxillary glands were 
swollen, painful and tender During the examination, a lump about i cm in diameter, 
was discovered m the left breast There w'as no history of trauma to the breast 

Operation — Both submaxillary glands were excised and reported chronic inflam- 
mation A w'cek later, a local excision of the breast tumor with surrounding breast 
tissue ivas carried out 

Gioss Descnpfton—S^Qamen consisted of breast tissue, measuring 7x7x3 cm m 



Pig s — From a case in Group 3 showing A, dilated duct with defective wall B adjacent area of fat 

necrosis containing rosette of fat crystals 


diameter, of brownish color, which on section cut with a grating sound and glistened 
as from a surface of myriads of tiny lenses 

Mta oscopic Rcpoit — Sharply demarcated from surrounding breast and fatty tissue 
was an area of fatty acid crystals, each clump of crystals being sut rounded by inflam- 
matory reaction typical of fat necrosis Surrounding this area, there were large num- 
bers of cells laden with pigment 

Case VII — D L B, aged fifty-six, was admitted to the Montefiore Hospital on 
April 6, 1926, complaining of a lump in the right breast Patient is married, and has 
four children, living and well Six months before admission, patient fell down a flight 
of stairs, striking the right breast The right breast immediately became swollen and 
discolored Several days later, the patient noticed a hard mass in the upper and inner 
quadrant of the right breast, which grew rapidly to the size of a hen’s egg and tlien 
diminished somewhat in size The mass was not painful 

The general physical examination was negative except for marked obesity In the 
upper and inner quadrant of the right breast, there was a hard, plum-sized mass which 
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was freely movable on the skin and deeper tissues inc i 

skin retraction of the nipple or palpable axillary lymph-nodes ' ^ 

0 pC) atwn —Under local anesthesia, enucleation of the tumor mass from dm c 
rounding breast tissue was performed * * 

G>o,s Desatpuon —Specimen consists of fatty tissue containing scattered ishnds 
of soD, yellow material, studded with minute foe. of yellowish necroL 
Miciosco^ic i?e/>oit— Fatty tissue showing typical fat necrosis 
EAsn VIII —X Y, aged forty-six, admitted to Flower Hospital, April 22 loY, 
complammg of a lump the left breast The patient is married, with several ciiiMrf; 
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Fig 6 — From a case in Group 3 showing ^4 dilated duct with defectue wall B periductal 
inflammatory changes C, areas of necrosis 


living and well Two weeks befoie admission patient noticed pain in the left breast 
She applied hot compresses to it, with relief of pain Shortly thereafter, patient dis- 
covered a lump at the site of application of the hot compresses There was no historv 
of mechanical trauma 

The general physical examination was negatne except for marked obesity In the 
upper and inner quadrant of the left breast, there was a hard mass the size of a hens 
egg, not adlierent to the skin or to tlic deeper structures There was no retraction of the 
nipple, ecchymosis or palpable Ij'mph-nodes 

Operation — Under general anaesthesia, a simple mastectomy tos earned out. 
removing skin and nipple with breast tissue in one piece 

Gloss Desci iption — Specimen consisted of two pieces of tissue made up o niter 
lacing fibrous septa enclosing irregular small foci of translucent, yellowish 
containing central areas of opaque vellowish-wliite necrosis The translucent >c ouis 
areas suggested the lobulation of a duct or gland structure, the central areas o " < 
were necrotic 

Micioscopic Repot t —Fat necrosis 
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Gioup 5 — Faf neciosis occuumg «v multiple punciate aieas in a bi east 
the scat of some othei pathological pioccss Five cases 

Case IX — H A, aged thirty-se\cn, admitted to the Mt Sinai Hospital, August 14, 
1923, complaining of a lump in the left breast Patient is single and has never lactated 
Two months ago, patient accidentally discovcied a lump in the left hi east Lump varied 
m size at the menstrual periods The lump nevci caused pain, but there was vague dis- 
comfort m the left axilla, shoulder and back There was no bleeding or discharge 
from the nipple, no history of trauma fever or chills 

The general phvsical examination was negative In the middle and upper quadrant 
of the left breast, there was 
a hard mass, irregular m out- 
line, the size of a small egg 
It was fieclv movable under 
the skin and shghtlv tender 
to palpation There was no 
nipple retraction or dimpling 
phenomenon A few small 
glands were felt in the left 
axilla 

Opoalion — Under gas 
and ether anesthesia several 
cjsts of the breast, some of 
a bluish color, were shelled 
out bj blunt dissection 

Gi OSS Disci iphoit — Speci- 
men consisted of a mass of 
tissue, measuring 5x10 cm 
This tissue was made up ot 
many cists which contained 
clear fluid The cysts did not 
communicate with each other 

There was also a denser por- Tir 7 — Froim cisc m Group 4 showing A broken down fat B 
t 1 . , . , Giant cells 

tion, which on section had the 

gross appearance of normal breast tissue Pltci oscopic Rcpoil — Sections consisted of 
breast tissue, the seat of marked cystic and inflammatory changes coming under the head 
of chronic cystic mastitis Alongside of a widely dilated duct, the wall of which w^as 
defective in one area, there was a focus of typical fat necrosis about 3 mm in diameter 
Case X — R C , aged nineteen, admitted to the Mt Smai Plospital, complaining of 
a lump in the left breast Patient is single and has never lactated For the past three 
months, patient noticed a lump 111 the left breast wdiich was somewhat painful and 
seemed to vary in size There was no history of trauma 

The general phvsical examination was negative There was a localized tumor, 
about 2*4 X 3 cm in diameter in the lower medial quadrant of the left breast This mass 
was of dense consistency There was no discoloration of the skin, retraction of the 
nipple or fixation to the skin or deeper tissues There were no palpable axillary 
lymph-nodes 

Opeiafwii — Under local anassthesia, a mass the size of a walnut, which appeared 
cystic, was shelled out from the breast substance 

Gloss Dcscuptwn — Specimen consisted of breast tissue and fat about 3 cm in 
diameter, showing a few cavities and yellowish-white areas in the fat 

Mta oscopic Repoit — Sections show breast tissue, the seat of marked cystic disease 
In close relationship with cystic spaces and dilated ducts were several areas of typical 
fat necrosis, each about 2 or 3 mm in diameter 
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Case XI ~G C, aged tlurty-six, admitted to Mt Sinai Hospital, April lo io,6 
complaiiimg o a lump m the left breast Patient is married and has two children 
living and well She Avas m Mt Sinai Hospital five years ago for diabetes of a scierc 
grade Her diabetes is now under control Three weeks ago, patient noticed a mass m 
the left breast Since noticing the mass, patient felt weak and had a painful sticking 
sensation in the breast ^ 

The general physical evamiiiation was negative eveept for poor nutrition In the 
left breast, which was small and atrophic, there was a firm, irregular, hilobed mass, 
freely movable on the skin and deeper tissues There was a smaller lobe ;ust bcneatli 
a lactiferous duct and firmly attached to it The mass was not tender There was one 
small haid lymph-node m the left axilla 

Opaatwn —Under local anesthesia, the tumor m the breast was excised 
G/osr Derciiptwu — Specimen consisted of a mass of breast tissue siiowung numerous 
small cysts, the contents of which were a yellowish semi-sohd substance 

Miao’icopic Repot t —Sections showed breast tissue the seat of a marked inflam- 
matory and cystic disease There were tu’o areas, each about 2 mm m diameter, of 
typical fat necrosis, one of which contained a fresh fatty acid crvstal deposit The 
other area w'as situated alongside of a dilated duct wuth defective walls 

Case XII — B A , aged forty-eight, admitted to Mt Sinai Hospital, October ti 
1923, complaining of a lump m the right breast Patient had not lacfated for seventeen 
jears She has had diabetes for two years Five days ago, patient suddenly experienced 
pain m the right breast, and on manipulation discovered a lump there There was no 
history of trauma, infection or discharge from the nipple 

The general physical examination w'as negative The nipple of the right breast was 
retracted, and to the inner side of it there was a lump the size of a lemon This mass 
was hard, attached to the skin but not to the underlying tissues It was slightly tender, 
hut neither red nor hot There were no axillary nodes to be felt, but there was some 
induration m the right axilla 

Opetation — Under gas and ether, a local excision of that portion of the breast 
apparently affected was earned out As the mass w'as excised, inspissated material was 
expressed from the dilated ducts 

Gtoss Desc) iphoii — Specimen consisted of several masses of breast tissue wliici 
felt hard, and on section show’ed dilated ducts The tissue had the appearance of mastitis 
without any evidence of malignancy . 

Mtciorcopic Repo/f — Sections showed breast and fatt} tissue the seat of 
chronic purulent processes There were dilated ducts with defective walls surroun e i 
hj'alme connective tissue and phagocvtic cells filled with fat One area aiout s mm 
in diameter show'ed typical fat necrosis 

Case XIII—S B, aged fortj-five, wms admitted to Mt Sinai Hospital m 9 3 
complaining of a red, swollen and hot right breast Patient was marrie an a e 
children For the past two months the right breast had been swollen, re an 10 , 
was constantly painful Three weeks ago the process ruptured spontaneous}, 
discharged m three places There w'as no history of trauma ^ 

The genera! physical examination was negatn e The right reas wa 
swollen and tender The induration extended 4 cm to either si e 0 t J- jju 

into the breast tissue The entire breast w»as tender There w’cre 

‘''°Tf«aZ,-V.<lcr other aotor.te.a the a.nasos wo tacsod ="<I 
opened into and drained A hard mass was found in the centre of the breast, 
simulated a neoplasm A portion of this was remored elcnicnls 

Miaoscoptc Repot / -Sections showed fat and f round cells and 

The tissue was the seat of a marked infiltratio , 


being identified The tissue was tne sear 01 a _ r,, fat T! 

polymorphonuclear leucocytes and large numbers f farmed fat cells 

were several areas of typical fat necrosis, with giant 
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Grois Encapsulated mass of fat with small necrotic focus m it 
Micro Normal fat with one area of fat necrosis 

Gross Fragments of breast tissue Micro Infiltrated breast 
with areas of fat necrosis 

Gross Breast tissue with dilated ducts Micro Purulent in- 
mflammation One area of fat necrosis 

Gross Cysts in breast containing semisolid material Cystic and 
inflammatory disease of breast Micro Small areas of fat 
necrosis near cystic space 

Gross Breast and fat tissue Micro Cystic disease of breast 
Areas of fat necrosis, some near cystic spaces 

Cross Breast tissue with clear fluid cysts Micro Fat necrosis 
near dilated duct 

Gross Fat and breast tissue with yellowish areas m it Micro 
Breast — neg Fat — fat necrosis 

Cross Fat tissue with yellowish areas Micro Fat necrosis 

Gross Breast tissue containing small brownish nodule Micro 
Fat necrosis surrounded by pigment cells 

Gross Fragments of breast and fat Micro Breast — neg 
Fat — fat necrosis 

Gross Fragments of breasts and fat Micro Breasts — neg 
Fat — fat necrosis 

Micro Area of fat necrosis directly beneath skm with atypical 
epithelial proliferations into it 

Gross Mass of skin and indurated fat Micro Skin neg Fat 
shows fat necrosis 

Gross Mass of fat with dull grayish-n hite areas and cystic 
spaces Micro Fat necrosis 

Pathological description 
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GOTTESAfAN AND 2EA^ANSKY 

Gioiip 4 —Fat ncaosis ounumg in a hpoma of the beast 

Case XIV ~H L, aged tlurty-nine. admitted to Alt Sinai Hospital, April . 102, 
complaining of a lump in the right breast Patient has been married mnetcea jeart 
and has had three children Fourteen months ago patient experienced a sticking nam m 
the rigJit breast which grew progressively worse until it invohed both breasts Ti\o 
months ago patient noticed a small tender lump m the outer part of tlie right breast 
This mass lias not increased in size The skin over it was not ulcerated or reddened 
The general physical examination was negative except for marked obesity At the 
junction of the upper and lower right quadrants of the right breast was a lump the size 
of an egg It was deeply situated in the breast and fluctuated There were no axillary 
nodes palpable 1 here was no discoloration of the skin or retraction of the nipple The 
left breast was swollen, but showed no localized masses 

Opel aiiott —Through a Warren incision, a fatty tumor the size of a hen’s egg was 
shelled out from the breast tissue 

Gloss Desciiptton — Specimen consisted of a tumor mass measuring 7x4 cm, which 
on section was a typical lipoma covered by a very thin fibrous capsule Tins mass 
contained one small necrotic focus about i cm in diameter 

Micioscopic / —Section consisted for the most part of normal fat tissue The 
necrotic areas sliowed typical fat necrosis 


In examining the piivate lecorcls of the late Di F S Mandlebaiim, six 
cases leported as fat neciosis weie found The clinical histones of these 
cases were not available Examination of the slides sliowed that they could 
be classified accoi ding to our grouping 


Group i 

Case XV — Af Sections contain skin, subcutaneous fibrous and fatty tissue, with 
nerve fibres and sweat glands Fat and fibrous tissue is densely infiltrated with lympho- 
cytes and phagocytic cells filled with fat Sei^cral punctate areas of fat necrosis were 
present with marked fibrous invasion of the fat 

Case XVI — D Sections consist of fat tissue showing fat necrosis in an early 

stage, and without any breast elements 

Case XVII — B Sections consist of fat tissue, without breast elements, the seit 
of typical fat necrosis m an advanced stage with marked fibrosis and phagocytosis of 
fat droplets within giant cells 

Group 2 

Case XVIII — E Sections include pieces of breast tissue showing pcncanuhcular 

fibro-adenoma and three pieces of fat showing a hte stage of fat nectosis, one piece 
having a small shred of breast tissue at its margin, somew'hat fibrotic and inhltra c 
with lymphocytes 


Group 3 

Case XIX —Sections consist of breast tissue, the scat of marked cystic 
diffuse purulent inflammation Afany areas of fat crystal deposit are presc , 
by giant cells, several of these areas are in close relation to ® 

Case XX -K Sections consist of breast tissue, the seat of a chro i c 
process with dilated ducts There are two nodules, each ^ filled 

of fatty tissue, containing polymorphonuclear cells, giant cells, p <g ) 
with fat and newly formed fat cells 
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FAT NECROSIS OF THE BREAST 


In correlating the pathological with the clinical pictuie in these cases, it 
IS inteiesting to note, that the only case with a positive history of trauma 
and the three cases in which tiauma was a questionable factor occurred in 
Gioups I and 2 In the cases of these gioups, fat neciosis was the sole 
pathological lesion, eithei ovei lying 01 within an otherwise normal bieast 
It IS probable that the study of cases of this type by previous observeis, led 
them to call this lesion “traumatic ’ fat neciosis, since theie was no othei 
available explanation foi its piesence 

It was a study of the cases of Gioup 3 which suggested to us the possi- 
bility of othei etiological agents In this gioup the fat neciosis occurred 
as minute foci in breasts the seat of some othei pathological change, either 
inflammatoiy 01 cystic In none of these cases can tiauma be seriously 
consideied as a causative factoi, since in none of them could any histoiy 
of iiijuiy to that breast be obtained The most constant pathological finding 
was the intimate relationship of minute aieas of fat neciosis, 2 to 5 mm in 
diameter, and dilated ducts 01 cystic spaces filled with fatty debris This 
occuried in six out of the seven cases of this gioup and was accompanied 
by desquamation of the epithelium of that duct, loss of continuity of its 
wall, and peiiductal inflammatoiy changes shading off into the fat necrosis 
close by It is piobable that the escape of fatty material from one of these 
ducts 01 cystic spaces and its subsequent decomposition may form the 11 1 itant 
which causes the neciosis of the adjacent fat 

We feel, therefore, that the term traumatic fat neciosis is inadequate to 
explain all the manifestations of this process 

CONCLUSIONS 

1 Fat neciosis of the bieast is evidence of the 1 espouse of fatty tissue to 
an irritant 

2 Factors other than tiauma may explain this phenomenon 

3 In our series, tiauma as the etiological agent was an mfiequent and 
often questionable factor in the pioduction of this lesion 

4 Fat necrosis frequently occurs in association with diffuse inflammatory 
or cystic disease of the breast 

5 It IS highly suggestive that the escape of fatty mateiial fiom a dilated 
duct and its subsequent decomposition plays a role in the causation of 
this process 

We wish to thank Drs A A Beig, E Beei, C A Elsberg, A V 
Moschcowitz and H Neuhof, on whose sei vices these cases occurred, for 
allowing us to publish them, and Dis P W Aschner, S H Geist, 
L Cross, and P Klempeiei for kindly leviewing the microscopic slides 
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VALUE OF X-RAY IN DIAGNOSIS OF PERFORATED 
DUODENAL ULCER 

George F Cottee, MD 

COMMANDER, MEDICAE CORPS U S NAVY 
AND 

Otis B Spaedustg, M D 

EIEOTENANT, medical corps, U S NA^ i 


The United States Fleet consists of ships afloat on the high seas 
Essentially a mobile oiganization it cruises each year long distances and for 
weeks at a time fai fiom shore bases and many days sea travel from ports 
wheie hospitals are to be found To meet the peace tune medical and sur- 
gical needs of the personnel of these ships, well equipped sick bays manned 
by Naval Surgeons and their assistants exist on each of the larger ships 
The Naval Suigeons attached to these ships know that they must keep 
themselves prepared to meet medical and suigical emergencies and not infre- 
quently that they must meet them alone They cannot always send their 
hospital cases to a hospital The Navy Department however recognizes the 
need for gioup medical practice in the Fleet and for the equipment that 
can only be supplied by a hospital and so, attached to each major geographical 
division of the Fleet is a hospital ship, the Rchcf for the west coast group 
and the Mocy foi the east coast group Each of these ships carries a well 
balanced group of doctors organized for group medical and surgical practice 
and each has a medical equipment and personnel recognized by the American 
College of Surgeons as being up to its standard requirements for Class A 
hospitals Whenever possible, patients in need of hospital care are transferred 


for treatment to these hospital ships 

Among the surgical emergencies normally considered m need of hospital 
care, one which sti ikes with almost lightning speed reqiunng early diagnosis 
and prompt surgical lehef is the perforated ulcer of stomach or duodenum 
During the twelve-month period ending October 3,1, 1926, it so happened 
that there occurred among the personnel of the battleship divisions of the 
Pacific Fleet eight cases of ruptured ulcer of the duodenum One of these 
developed on a ship at the time distant from the hospital ship and was 
operated upon by the ship’s medical officer and the other seven cases were 
received aboard the hospital ship Relief and operated upon by the surgica 
staff of that vessel Some of these came while the vessels of the Fleet were 


at anchor m port, others while the vessels were at sea In two cases it 
was necessary for the ships to drop out of line during manceuvres to trans er 
these acutely ill persons from a ship busy at target practice to the more 
quiet environment of the hospital ship That all eight of these cases were 
recognized on ships at sea and prepared for operation within ten lours 
of onset of symptoms is an index of the alert attitude of the Naval urgeo 
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towaid surgical emergencies and demonstiates that early diagnosis, rapid 
tiaiispoitation for the sick and prompt suigical lelief are as much a factor of 
Na^x hfe today as they aie m civilian communities ashoie 

The total aveiage peisonnel of the battleship divisions of the Pacific Fleet 
is appioximately 10,000 and it is perhaps a little unusual that eight cases 
of perforated or uiptuied duodenal ulcei should have developed in a twelve- 
month period in a gioup of that numbei The incidence of this rathei rare 
catastiophe must vai}'- considerably with diffeient suigeons and at different 
hospitals The Suigeon Geneial’s annual repoits for the years 1924 and 1925 
show less than eight cases foi each of those years among the entiie Naval 
personnel of ovei 86,000 persons Mojmihan in his abdominal operations — 
1926 Edition says "At the Feed’s Infirmai}^ m the year 1923 there weie 
56 cases of perforated duodenal ulcei ” In contrast to this is the statement 

of Young of Glasgow quoted from the pioceedings of the Mayo Clinic for 

October 18, 1926 “Haidly a leceiving day passes without one or moie 
cases of peif orated duodenal ulcer coming into my wards On occasion 
I have received as many as half a dozen m one day” The suigical seivice 
of the Relief lealizes that in leporting this small senes of cases it can only 

repeat some of the well known facts about this usually lather clear cut 

clinical entity The repoit is written to emphasize the use of a diagnostic 
sign obtained by X-ray which has not been heietofoie fiequently lepoited 
in articles dealing with this subject 

The diagnosis of a typical case, stiicken suddenly by what obviously is 
an abdominal catastrophe is not difficult The rigid abdomen, acute pain, 
tender upper light abdomen, the facies of shock, the vomiting, the using 
pulse, high white count and high polymoiphonuclears make a picture foi the 
alert diagnostician familial with this emeigency which necessitates but one 
decision, immediate opeiation Every case howevei is not so typical Moynihan 
states “ Tlie clinical picture of appendicitis is copied with such accuiacy 
that out of 49 recorded cases tabulated by me in the Lancet, in 18 the 
first incision was made over the appendix after a diagnosis of acute appendi- 
citis had been made ” The symptoms vary with the time aftei onset The 
shock IS not always seen, it often is tiansitory 01 slight in degree, a biief 
period of partial remission of the symptoms not infiequently will occur 
Three definite stages which merge rather lapidly one into the other aie 
always present and the symptoms change as the underlying pathology changes 
Thompson in Siageiy, Gynaecology and Obsfetucs of March, 1926, desig- 
nates these "(i) The stage of contamination, (2) reaction, (3) stage of 
peritonitis In the first stage shock may be the ovei shadowing clinical entity 
A history of antecedant chionic pathology may be at that time difficult to 
obtain The patient can think only of Ins extieine pain, and his mind and 
nervous system aie entirely occupied with the effort required to keep his 
abdomen hard, his knees drawn up and his respiratoiy rate lestncted to 
lessen the agony into which the sudden contamination of his peritoneum with 
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aad gastuc juices has precipitated him In this stage and even m the 
late stages, othei conditions as possibilities enter the mind of the obsener 
diaphiagniatic pleuio-pneumonia, gall-stone colic, acute obstructive chole- 
cystitis, acute pancreatitis, perforated appendix, ectopic pregnancy and incar- 
cerated heinia In the second stage the gi adimlly subsiding pulse, the 
softening abdomen, the disappearance of shock and the patient’s sense of 
slight improvement may tend to stay the action of the clinician and lead him 
to believe the storm is passing and that after all he is to have time for a 

carefully considered diag- 
nosis In this stage of 
reaction we have the acid 
gasti I c juice becoming 
diluted by the peiitoneal 
exudates and the flowing 
of this mateiial o\er the 



hepatic flexure of the 
colon into the right gutter 

j so that symptoms refer- 

I able to the upper abcio- 

! men tend to disappear and 

* are r e p 1 a c e d by pain 

^ and tenderness over the 

* ^ appendix or as the pelvis 

Fir I — Skiigr'iph showing presence of gas between the diaphragm With tlllS material, 

‘he hvor Jjjjgr still paw and tender- 

ness over the left lowez abdomen In the case of a ruptured hollow viscus 
the stage of remission is biief, soon the pulse begins again to mount, the belly 
to slowly distend, the pain and tendeiness to become more diffused and diffi- 
cult to exactly localize, the iigidity to be less localized, in fact, the picture of 
rapidly developing general peritonitis accompanies the entrance of the patient 
to the third stage peritonitis 

In but few surgical emeigencies is time so vital a factor as in this one 
The eailier the “ blow out ” in the intestinal tube is closed the better the hope 
for recovery Statistics have been compiled to show that the mortaht} is 
negligible if opei ation is done within ten boms of the onset of symptoms an 
that mortality increases thereaftei at a rapid rate Thnty-six hours a ter 
onset opeiative mortality is veiy high To diagnose an acute abdomen as 
ruptured duodenal ulcei , to convince the patient and perhaps his relatives o 
the necessity for immediate surgery, to transfer the patient to hospita an 
to have the hole in the gut closed all within ten hours, requires ^ 
clinician and good team work When such decisions are made on a la 
at sea, when the medical ofificei of a ship must ask the Captain to lo 
military activities of his ship or jjerhaps ask him to lea\m le i 
manoeuvres, approach the hospital ship and transport such a p 
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hospital ship for opeiation, he must be sure of his clinical findings The 
captain of the ship and peihaps the admiial are going to ask later whether 
the need of the patient was really as acute as repiesented A failuie to 
lecoinmend speed} action may mean death to the patient A few houis’ 
delay foi a case of acute appendicitis which has not ruptured, not infre- 
quent!} IS leasonable when a ship is busy at sea, but such a delay in the 
presence of an acute abdominal catastiophe may prove fatal Captains of 
these ships must be shown that the need is real and that speed is imperative 
The tune between onset and opeiation in the eight cases in this series was 
under ten houis, except m one case, in which it was twenty-two hours 
These ship’s medical officeis were on the job They had the courage of their 
convictions their diagnoses weie coiiect Without such alert clinicians on 
oui ships the lecord of loo per cent lecoveiy m these eight cases could not 
have been made 

Fortunate!} the clinical pictuie is usually definite and convincing, but 
theie aie cases in which the s}mptoms aie not so stnking and conclusive 
Age, concuirent pathology, a slow instead of a lapid leak of duodenal contents 
or other factois, may blur the picture and make the decision for immediate 
surgery less easy to reach In those cases where an element of doubt enters, 
we have searched foi some sign to help shaipen the picture The text-books 
speak of the loss of hvei dulness which is piesent m this condition when gas 
from the stomach or duodenum has flowed out and come to lie between the 
diaphragm and the liver To wait foi such a sign to appeal would be wrong 
and might prove fatal We have found that diminished liver dulness has 
been reported by one clinician and the finding denied by another in the same 
case There must be a considerable amount of free gas in the peiitoneum 
for this sign to be present It occurred to our rontgenologist that the X-ray 
might help m these cases and it has been our experience that it does An 
amount of gas too small to reveal its piesence by percussion will show with 
unmistakable clearness on an X-ray plate When found by X-ray its presence 
has been veiified at operation by the sound of gas escaping from the perito- 
neum when first nicked by the surgeon’s knife This X-ray finding is not 
always present and its absence should' not lead to a denial of the existence of 
perforated ulcer It would not be right to delay operation to obtain this 
corroborative evidence Whenever a patient with acute abdomen is admitted, 
we now take him into the X-ray room enioute to the ward or take such a 
patient to the X-ray room when he is enroute to the operating room This 
does not delay the progress of the suigeon toward his goal of immediate surgi- 
cal relief In one of our cases the positive X-ray finding speeded up the 
moment of decision This X-ray sign is especially valuable when the patient 
is first seen in the stage of reaction or at the very beginning of the onset of 
his peritonitis It may help the surgeon to distinguish between the acute 
perforated appendix and the perforated ulcer and thereby shorten the search 
on the operating table for the cause of the difficulty Pictures are taken 
with the patient on his face and with the patient on his left side Objections 
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may be .a, set! to this on the ground that such movements may clissemimte 
the escaping stomach content Perhaps it does, but we fear every moment of 
unnecessary delay inoie than we fear this theoietical danger It is a matter 
of but a few moments after the taking of the plate before the lontgenologist 
can repoit a positive or a negative finding 

The conduct of the opeiation is simple, localization of the perforation, 
sutuie with chionuc gut or silk, reinforcement with omental tags We 
remove some of the green-coloi ed, cloudy peritoneal exudate with the gauze 
packs used to isolate the perfoiation during the time of suture, but do not 
try to mop all of the fluid out We do not believe that gastro-enterostomv 
should be done unless pyloric obsti uction is present oi is brought about bv 
the necessities of the sutuie of the opening We do not dram unless more 
than twenty-foui hours have elapsed since the onset 

Recovery from the emeigency of perfoiation is all that can be reported 
in this sei les We do not know whethei or not these patients have or are to 
have a recuirence of ulcer symptoms We do know that all of them hare 
been returned to duty m the Navy and it is believed their hope of recover) 
from a later operation, if necessaiy, will be greatei at a time when the peri- 
toneum IS not laboi mg with the result of contamination than it would he if, 
as a routine, gasti o-enterostomy with or without resection were practiced at 
the same operation as the closuie of the hole in the gut 

In Conclusion — Eight cases of perforated ulcei of the duodenum, diag- 
nosed on naval vessels afloat, are lepoited All but one weie operated upon 
within ten hours of onset and all recovei ed An X-ray finding in these cases 
IS reported which is believed to be of more value when found than the usually 
unsuccessful search for diminished liver dulness 


CASE REPORTS 

Case I — No 8546, M C F, Seaman, first class, U S Nav}', age twentj-one years 
Admitted November 2, 1925, from U S S Relief Diagnosed ulcer duodenum 

Past Ihstoiv— All indefinite history of epigastric pam, present at variable and 
irregular intervals for a period of ten years, not a good history of ulcer 

Picsent Histoty — Four and one-half hours before admission to USS Rutef e 
was taken suddenly with a severe cutting pain in the epigastrium It doubled him up, 
an opiate did not relieve the pain Examination showed him to be m moderate sioc 
with the facies of pain, the entire abdomen was hard like a board There w'as ten erne 
in the riglit upper quadrant Leucocytes, 26,900, Polymorphonuclears, 94 per cen 

temperature, 1008, pulse, 88, respiration, 28 , r r . of 

0/>eiafio)t —Appendectomy and suture of perforated ulcer of first po 

duodenum was follow’ed by rapid recovery 

Dtsciissioii — No X-ray was taken in this case because it la 
occurred to the rontgenologist that free gas in the peritoneum might be 

cases (Cottle ) Admitted 

Case II— No 9001, L L J, Private, USMC, age J ^ ptured 

January 31, 1926 from USS fVest Fvgiina six days after , /detail 

duodenal ulcer Operation performed by medical officer of his own s p 

not available Recovery (Shepard ) nineteen >ears 

Case III— No 9665, J F- Seaman, second class, U ^ ^ 

Admitted April 10, 1926 from USS AW« Diagnosed -Ulcer duoden 
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Past Htsfoiy — History of ulcer duodenum diagnosed eight months ago and then 
confirmed by X-ray 

Ptcscut Histo)y — Five hours before admission to U S S RcJtcf he was taken with 
a sudden severe upper abdominal pain Vomited several times 

Examination showed moderate shock, a board-like abdominal rigidity most marked 
upper right quadrant where there was also extreme tenderness Leucocytes, 24,450, 
pol} morphonuclears, 85 per cent, temperature, 98, pulse, 98, respiration, 18 X-ray 
positive for air between liver and diaphragm 

Opciation disclosed ulcer perforated m same site formerly diagnosed by X-ray 
Rapid recovery (Cottle ) 

Case IV — No 10675 P J Seaman, second class, U S Navy, age twenty-one 
j'ears Admitted April 16, 1926 from USS Nexv Mexico Diagnosed — Appendicitis 
acute 

Past Hist 01 V — Negative No indigestion 

Picsent Histoiy — Two days before admission to U S S Rcluf he had a severe 
pain in the upper abdomen and vomited once The day following this abdomen was 
tender and pain continued but seemed difficult to localize Examination showed abdomen 
to be slightly distended and there was generalized abdominal tenderness and rigidity 
Rectal examination showed more tenderness to the right than to the left Leucocytes, 
22,400, poh'morphonuclears, 90 per cent , temperature, 100, pulse, 98, respiration 20 
Pre-operative diagnosis was made Ruptured appendix versus ruptured duodenal ulcer 

Discussion — Unfortunately in this case an X-ray to show presence or absence of air 
in the peritoneum was not done though it might have proven the diagnosis instead of 
leaving it in doubt Here operation disclosed a normal appendix bathed m sero-pus 
After appendectomy the right rectus incision was extended upward and the perforated 
duodenal ulcer sutured in the usual manner From this history it is impossible to state 
how much time elapsed after the actual perforation occurred before operation was 
performed but it was probably not the full period given in the history, 1 c nearly 
forty-eight hours It is in just this type of case that the X-ray showing free air in the 
peritoneum maj'’ at times be of great value (Boone ) 

Case V — No 10,788, BAS Torpedoman, first class, U S Navy, age twenty- 
eight 3'ears Admitted August 14, 1926 from USS Pcicwal Diagnosed — Appendi- 
citis, acute 

Past Histoiy — Negative except for attack of acute indigestion ten years ago and 
again six weeks ago a three-hour attack of generalized abdominal pain, since which time 
there has been bloating and an indefinite epigastric pain most felt at night 

Piesciit Histoiy — Four hours before admission to USS Relief he was taken 
while at work on his ship wnth pain m upper abdomen It did not double him up and 
for an hour he continued at work There w'as no vomiting at any time Examination 
showed tenderness over McBurney’s point and rigidity of right abdomen and hypo- 
chondrium Leucocytes, 16,750, polymorphonuclears, 78 per cent , temperature, 992, 
pulse, 90, respiration, 18 

Opciation — Through a MqBurney incision local anaesthesia permitted the removal 
of a normal appendix bathed in a greenish-yellow, cloudy peritoneal exudate A second 
incision high right rectus disclosed the pathology one-eighth inch hole in the first portion 
of the duodenum close to the pyloric ring 

Discussion — The absence of shock and the low pulse and leucocyte counts led all 
away from the history of antecedant stomach trouble In this case an ante-operative 
X-ray, which unfortunately was not taken, might have made possible a direct attack 
upon the pathology without the appendectomy which was unnecessary to effect a 
cure (Cottle) 

Case VI — No 11,373, BBC, Fireman, second class, U S Navy, age twenty- four 
J'ears Admitted October 22, 1926, from USS Aitzona Diagnosed — Ulcer duodenum 

Past Histoiy — A typical ulcer story of two years duration 
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Pi cscnt Hiiioi v —At 7 a M he went on watch but at 7 30 a m 


a severe pam in the 


abdomen doubled him up and as he said "dropped him" Two and one-quarter grains 
of morphine did not seem to have any beneficial effect At 10 a m two and one half 
hours after onset he was admitted to the USS Rehcf suffering intense right upper 
abdominal pain The abdomen was hard as a board and extremely tender, most marked 
on the right side Leucocjtes, 11,500, polymorphonuclears, 88 per cent , temperature, 
100, pulse, no, respiration, 24 On the way to the operating room an X-ray plate was 
taken which showed “air beneath right diaphragm also air about the right kidnev and 
duodenal area ” 

Discussion — In this case the X-ray though corroborative was not needed to make 
the diagnosis which operation corroborated Suture of the “ blow out ” began a rapid 
recovery (Jfoldersma ) 

Cask VII — No 11,412, L W L, Lieutenant-Commander, U S Navy, age thirty- 
nine 3'ears Admitted October 27, 1926 Diagnosis undetermined (gall-stones) , from 
U S S Ai looiia 

Past Histoiv — Fair for ulcer or gall-stone colic extending back for one and one- 
half j'cars Barium series and other tests made about one year ago failed to reveal 
presence of an ulcer and diet directed at control of cholecystitis resulted in a definite 
remission of symptoms till about ten days ago when stomach distress, belching and sour 
eructations reappeared after what he considered a mild indiscretion m diet 

Picsciit Hisfaiv — At rr a Jir five hours before admission to the USS Relief 
he was taken with a severe pain in the right epigastrium which radiated to the right 
shoulder He urns nauseated and the pain caused him to sweat Examination showed 
him to be in moderate shock, abdomen rigid, most marked on right side, but almost board- 
like all over Tenderness was definitely located over the gall-bladder Leucocytes, 
20,250, polymorphonuclears, 92 per cent, temperature, 998, pulse, 104, respiration, 24 
After a severe attack of vomiting (5 times) coffee ground material which in the 
laboratory was said to be altered blood, he entered the stage of remission and felt so 
much better that he refused operation in spite of the fact that he was told that he had 
a perforated ulcer and that delay too long would mean death An X-nv plate taken 
in the hope that it might convince him of the need for operation was negative for ree 
gas m the pentoiieiiw The twenty -second hour after onset he consented to operation 
and though contamination was extensive and even the pelvis overflowing with t e green 
yellow cloudy peritoneal exudate he fortunately^ recovered This case was drame or 
forty-eight hours because of the time which had elapsed after perforation a 

occurred (Cottle) ^ 

Case VIII— No ir, 492, B J T, Aviation Chief Machinist’s Mate U b 
age twenty-nine years Admitted October 16, 1926, from USS Coloia 0 
undetermined (acute abdomen) 

Past Histoiv — ^A good ulcer historv duration two years tjsS 

Picsciif Histoiv — About four and one-half hours before ^ 

Relief while at work on deck he was suddenly taken with a sharp mi e ‘ 
pain in right upper abdomen He had to lie down He became iwusea e , . 3 

a cold sweat and was taken by his shipmates to the sick bay Examina 1 ^ 

board-hke abdomen with acute tenderness m the epigastrium Tempera ure,^ si, owed 
88, respiration, 28 Leucocytes, 13.250, polymorphonuclears, 8S per cen , 

“ air between the diaphragm and liver ” ci,n,c-il 

Discusstoii —The X-ray corroborated the diagnosis tentatwe y m. ,nfo!ded as 
picture Gas escaped from the peritoneum when nicked and the u 
in the other cases of this senes (Cottle ) 
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Stated Meeting Held Octobei 2^, jp26 
The Piesident, Dr Walton Martin, m the Chair 
MELANOA'IA OF THE LOWER EXTREMITY 

Dr Nathan W Grecn piesented an adult woman, who was admitted to 
St Luke’s Hospital, Jul}’’ 6, 1920, on account of a giowth on the inner side 
of the left foot One }ear ago she injuied a mole which she had had all her 
life Six months later the growth began to increase in size and it began to 
pain three weeks befoie admission Physical examination revealed a small 
dark-coloied giowth on the innei side of her left foot 

July 7, 1920, Dr Nathan W Green, under gas and ethei aniesthesia, 
made a wide excision, lifting up the edge of the skin with f 01 ceps and cutting 
the trabeculje of areolai tissue with a sharp knife, not at any time touching 
nor pinching nor pressing the groivth A Thieisch skin grafting was 
done immediately 

Pathological Rcpoit — Fiom the Laboiatoiy of Dr Fiancis Carter Wood 
The specimen consisted of a flat piece of tissue from the heel, measuimg 
8x6 cm and about i 5 cm thick In the centie was a blackish area from 
which the epithelium was laigely denuded On section this showed a thin but 
continuous laier of tumoi tissue which penetrated the fat only to a slight 
degree The deep surface being apparently normal The tumor tissue was 
fairly firm and very deepl)’’ pigmented 

On microscopical examination the sections fiom the tumor taken fiom 
various portions showed a lather extensive growth involving chiefly the 
subcutaneous tissue This spread widely thiough it, forming a lather narrow 
and diffuse band of tumoi tissue in the upper portion of the excised area 
The growth itself seemed to consist of spindle-shaped cells with a tendency 
to grow in rather loose alveoli or to infiltiate the fibrous tissue It extended 
well up into the epithelial layers, even displacing the basal cells Many of 
these tumor cells were deeply pigmented with a golden brown or gieen- 
ish intracellular granular pigment The deep border in all the sections 
appeared normal 

The patient was dischaiged on August 6, 1920 To-day, October 27, 
1926, SIX years after her operation, she appears clinically free of malignancy 

Doctor Green added further that he had a personal communication from 
Dr Robert T Morris stating that he had had a similar experience wheiem 
the patient went over six years after removal without apparent malignancy 
and finally developed metastases of the liver He had referred this case to 
Doctor Coley Doctor Green said that he made a wide incision at a good 
distance from the pigmented area and lifted up the skin edge and put the 
trabeculse of areolar tissue on the stretch and cut this as near the deep 
fascia as possible with a sharp knife In this way it was less distuibing 
to the growth and there was less danger of dislodging tumor cells into 
the circulation 
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LONG-STANDING RECOVERY FROM PYLORIC OBSTRUCTION SIMULA! 
ING CANCER AFTER A PALLIATIVE GASTRO-ENTEROSTOMY 


Dr Naiiian W Grccn piesented a man, fifty-six years of age, who was 
admitted to the Memoiial Hospital, February 6, 1922 His present illness 
dates fiom Novembei, 1921, since which time he lost about thirty pounds in 
weight At that time a dull piessing pam was felt about the epigastrium 
about one and one-half to two hours after eating, which was somewhat 
leheved by ^ omiting Pam and vomiting peisisted aftei each meal until about 
one month ago, when a steady dull pam was felt 111 the epigastric region, 

ladiating to the back and sides He 

was unable to retain food, and had 
kept on fluids up to the time ol 
admission 

On physical examination there 
I was found marked tenderness all 

i , *X about the epigastric legion \ small 

soft nodule was felt in the midline of 
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—I Ijllll I I “ ” “‘"A^nniv I 1022, 

T w lone carcinoma hebruaiy i, 

Fir I —Taken December 1923 shows ""at K^fnip ndmiSSlOll, tlieie WaS ail 

Si'St K SfimL kat Mt m the r.ght nj- 

gastiium A diagnosis of caicmoma 

patient was lefened to the Confeience ‘ which was done by Doctor 

by the Conference foi a gastio-entcioston } , 

Gieen, Febiuary lo, 1922, undei i pei ^ ,,,h^ch was attached 

The pathologic findings leveakd an noted of the anterior 

to the postenoi abdominal wall Theie was n ' j ^ the stomach back- 
surface of the prepyloric area The Sng of the stomach 

wmicl m the region of the pyloius This ‘ ^ obstmction A pos 

and adherence of the pylorus I ^ account of the weakness 

tenor gastro-jejunostomy wms He made a steady recorcn 

of the patient no specimen was Social Service and went 

and, May 25, 1922, he was leleased from the ^ 

the Catskills , nnrfor Herendeen stated that 2 ‘ 

Decembei 14, 1923. a note made b) D ^ carcinoma of the p 

cons.toable .etenfon at s.. hou., Ihe P 


the epigastrium, prolrahly a fat hernia 
(epigastric h e 1 ir 1 a) No definite 
tumoi mass was palpable The liver 
was not palpable, and there was no 

cervical adenopathy 

He was admitted with a provis- 
ional diagnosis of carcinoma of tire 
stomach, rvhich was aimed at br a 
fluoioscopic examination made a tew 
days before admission by Doctor 
Herendeen, which revealed wha ap- 
peared to be a small annular prep^^ 

I _ 'r7<a1xrt1'^1 V T. IQ*---) 



LONG-STANDING RECOVERY FROM PYLORIC OBSTRUCTION 


of the stomach appealed noimal, and that haiium was leaving through the 
enterostomy opening, and at six houis piaclically none was left 

In the fall of 1926 the patient was impioved and had a good appetite 
An X-iay taken at this time is shown foi compaiison in Fig 2 His weight 
in Octobei, 1926, was 102}4 pounds, whereas on December 12, 1923, when 
X-ray No i was taken, it was 12354 pounds He has woiked evei since the 
spring of 1922 with occasional days off 

The patient was shown as a case m which a diagnosis of carcinoma of the 

coiioboiated by the X-iay But in 


stomach was leasonable and this was 
view of the latei couise of the case 
the question of diagnosis has been 
placed m doulit and veiy piopeily 
Also it shows that although a patient 
may pi esent the p 1 c t u 1 e of an 
advanced and inopeiable caicmoma, 
it IS justifiable to give him the benefit 
of the doubt, and do in selected cases 
a palliative operation This man has 
gone nearly five }eais since hiS 
gastro-entei ostomy 

Dr Georgl WooLsry remaiked 
that he did not see how a positive 
diagnosis could be made simph’- from 
the X-iay and the histoiy Wheie 
a tumoi mass showed m the X-ray 
in this situation, he had been unable 
in a few cases, even when the mass is 
exposed, to make a diagnosis A good 
many years ago he explored a 
stomach case, makmj 
of carcinoma 
enterostomy 
in weight 


r 



Fig 2 — Taken m the fall of 1926, still shows 
what appeared to be a filling defect much the same 
as m Fig I The diagnosis of carcinoma is by this 
placed in doubt 


a diagnosis 
and doing a gastro- 

Two years later he saw the man He had gained foity pounds 
Twelve oi thirteen yeais later he heard of him in perfect health 


He did not think one could make a positive diagnosis from the X-iay alone, 


in early cases 


Dr Richard Lewjsohn agieed that at the time of opeiation an ulcei 
was present neai the pyloius It is veiy difficult to say whethei it had trans- 
formed into a cai cmoma m the interval Pie suggested that the patient should 
be operated again, as he may still suffei from an old ulcer which should be 
lemoved m order to prevent subsequent malignant degeneiation If malig- 
nancy had been superimposed on the old ulcei, an attempt at radical lemoval 
of the carcinoma should be made 

Doc 1 OR Green rejoined that he did not think anyone should be content 
to make a diagnosis by X-ray alone, as it was meiely a shadow, although 
ni the majority of cases the X-ray gave very good corroboiative evidence 
taken togethei with othei factors In this case, the patient had got along so 
well that he was in doubt whether his oiiginal diagnosis was right The 
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patient was piesented as an illustiation of what may eventuate when a pallia- 
ive gastio-entei ostomy has been done foi what appealed to be a case, mori- 
bund from gastric cancel He would be unwilling to lesect the stomach m 
this flail old gentleman He thought he had already had a pretty fair lease 
of hfe Comparison of the two gastric pictmes two and a half years apart 
showed but slight change in the contour 

EPITHELIOMA OF THE PENIS 

Dr Nathan W Greln presented a man, about fifty-foui years of age 
who was admitted to St Luke’s Hospital, July 15, 1924 About six months 
previous to admission he noticed itching of the head of the penis He treated 
it with some salve and was relieved About three months previous to his 
admission he felt a little hard aiea like a white wart June 28 he noticed 
intense stinging in the penis which pieA^ented him from sleeping On exami- 
nation a red mass was found about the size of a medium-sized pea, in addition 
to the "white wart" The reddish aiea bled a little at times His previous 
histoiy and family history was irielevant 

On examination there were found two small gi owths on the dorsum of the 
penis near the glans Each was about the size of a dime, one appeared 
papillomatous and' the other like a stiawberr}' The inguinal nodes weie not 
enlarged There was slight mduiation aiound the growths The Wassermann 
was negative 

July 18, 1924, Dr Nathan W Gieen cncumcised the man and excised 
the growths 

July 18, 1924, a diagnosis of epithelioma was made by Doctor Knox, after 
micioscopical examination The sections of the specimen showed it to be a 
veiy extensive type of epithelial growth which is now infiltrating and morpho- 
logicalty malignant There were many large solid masses of epithelial cells 
in which differentiation was fairly complete, but the basal layers appeared to 
be very much more actively growing It contained many mitoses, and the 
basement membrane was not intact The growth was, however, fairly super- 
ficial, but was extremely vascular There were many pearls throughout 
July 29, 1924, dissection of the left inguinal nodes was done This speci- 
men showed chionic adenitis (inguinal) but no metastases 

August 8, 1924, dissection of the right inguinal and femoial glands was 
done This specimen showed chronic adenitis (femoral and inguinal), no 

tumor cells were found , 

Between September 29, 1924, and Maich 3, 1925, the patient was suD- 
mitted to nine X-ray seances in Di Francis C Wood’s Department Kaviug 
the right or left inguinal region alternatively for from fifteen to twen y 
minutes with a rather low voltage tube and filtered through aluminum 

The patient was readmitted, March 23, 1925, with what was ^ 

a local lecuirence The remaining foreskin did not letract „ 

On the anterior surface of the penis, just behind the rnrous 

slightly thickened, indurated area Apparently extending m 
cavernosum The foreskin was ledundant and somewhat 

March 26, 1925, by a circular incision, thicken^^ 
extending deeply into the corpus cavernosum and 

of the urethra, but this specimen showed only ^^d that the sec- 

Microscopical examination made by Dr L G K I , tluck- 
tions showed skin, together "^^th subcutaneo^ iss 
walled vessels There was a chronic indam 
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ENTAMOEBIC ABSCESS OF TRANSVERSE COLON 


extensive infiltration in the epithelial layer and beneath it Polymorpho- 
nuclear cells, plasma cells and round cells were also present This infiltration 
extended inward along the vessels and the nerves The epithelium showed 
very light hypei trophy m some aieas, but there was no evidence of malignancy 
(That IS, there was no lecunence ) 

From August ii, 1925, to Octobei 19, 1926, the patient has again been 
subjected to radiotheiapy, having been given nine treatments alternating on 
either side He now appeals free from malignancy and is in good nutation, 
attending to his woik every day He was presented to illustrate a procedure 
where the organs had been spared and where the devastating operation of 
total ablation had not been done and so far, well over two yeais, there had 
been no recurrence of malignancy 

ENTAMCEBIC ABSCESS OF TRANSVERSE COLON 

Dr Eugene H Pool presented a man, twenty-nine years of age, who was 
admitted in October, 1925, to the New York Hospital He had been in 
hospital two years before with a diagnosis of chionic colitis Proctoscopic 
examination at that time showed several bleeding ulceis Barium enema was 
negative Aftei leaving hospital he was quite well, except for intermittent 
diairhcea Fifteen days before recent admission he noticed tenderness to the 
left of the umbilicus This tenderness increased but he had no actual pain 
He had no bloody stools and had not lost weight Patient is a sailor and has 
been to South America and Africa 

Physical Examination — A fairly well-developed, rather poorly nouiished 
man, appearing chionically ill Examination of abdomen showed definite 
spasm of muscles in region of umbilicus, where a mass was palpable to the 
left of the umbilicus Surface was slightly irregular, firm and quite tendei 
Urine negative, white blood-cells 21,000, polymorphonuclears 58 per cent , 
lymphocytes 19, transitionals 11, eosinophiles 12 per cent, stools — red 
blood-cells 

X-iay — Enema showed no obstiuction but marked kinking and spasm 
in transverse colon 

Patient was exploied November 2, 1925, and a first-stage Mikulicz opera- 
tion performed A mass involving the transverse colon was found The 
mass w'as about five inches in diameter and to it w'as attached the omentum 
On the under surface were adherent two loops of small intestine The lymph- 
nodes were generally enlaiged, even on the greater curvature The whole 
mass could be lifted out of the abdomen, and it seemed wise to do a first-stage 
Mikulicz as no nodules were felt in the liver A lymph-node was removed 
for microscopic examination The two loops of small intestine were freed, 
and the whole mass then lifted out of the abdomen, and the ciecum sutured 
to the distal part of the transverse colon The first day post-operative patient 
was given a transfusion of 500 c c of blood 

On the second day a tube was introduced and sutured Seven days later 
the specimen was removed after clamping the intestine and cutting between 
clamps, and ligating the meso-colon The specimen removed showed a large 
intestine with mucous surface covered with small piojections about 2 cm in 
diameter, suggesting small polypi There was a dense ring i 5 cm in diame- 
ter where the intestine had perforated, communicating with an abscess cavity 
containing pus and necrotic tissue Three days later, redundant intestine was 
excised with knife and cauteiy Into the proximal limb a suction tip was 
mseited and maintained with one silk suture Four days later patient was 
given another blood transfusion of 500 c c 

Pathological Repoit — i Node shows an enormous increase in the number 
of lymph follicles with dilated lymph channels 
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2 Laige mass 23 b) 20 cm Microscopic examination shows the lesions 
of amoebic colitis Amcclxc found in the pus 

3 Three specimens of liile in Bonin’s fluid obtained by duodenal tube and 
stimulation by 50 pei cent magnesium sulphate solution Section of hardened 
sediment m paiaffm shows many pus cells with detritus and occasional epithe- 
lial cells A few cells suspicious of encysted amoebfe (dysentery) were found 
aftei caieful search 

4 Ihiee specimens of hile in Bourn’s fluid obtained by duodenal tube and 
stimulation by 5 pei cent sodium tauiocholate solution Section of hardened 
centnfuged sediment of tlnee bile specimens show occasional pus and epi- 
thelial cells, but no entamoelxe dysentenc^e (January 12 ) 

Soon after the second-stage Mikulicz tieatment was begun It consisted 
m sulicutaneous injections of emetine hydiochlonde, later stovarsol and liid 
irrigations of silver nitiate solution (1/1500 to i/iooo) February 15 (105 
days aftei original opeiation) the colostomy wound was closed An appen- 
dectonn was done and a No 20 French catheter was inserted in the appendix 
stumji Fistula healed without leakage and in eight days c.ccostomy tube 
was removed 

FolIoiU'tip Repot I — Tune 6, 1926 Patient returned to work one month 
after dischaige and continued at woik evei} day since Bowel's regular 
Appetite good Has gained ten jiounds No diarrhoea No pain Feels 
well Phrsical examination Condition excellent, small hernia at upper end 
of his incision 


CLOSURE OF ABSCESS OF LUNG BY MUSCLE TRANSPLANT 

Du Eugi:nc li Pool piesentecl a man. aged twenty -six years, who was 
first admitted to the medical ward of the New York Hospital in August 

igiT, with a diagnosjs ot 


incipient tuberculosis He had 
physical signs on the left apex 
but sputum was negative His 
tonsils were remored soon 
after this His second admis- 
sion was in January, 1920. 
with a diagnosis of lung 
abscess He was operate! 
upon February 4 by incision 
and drainage of the abscess 
Under local amesthesia two 
Indies of two ribs were re- 
moved high in the right axilla 
The abscess was opened ana 
considerable thick pus evac- 
uated Two riililier tubes were 
crood His sputum was nega- 



I — Drainage of abscess 


intioduced (Fig i) His convalescence was guuu 
tive foi tuberculosis He was again admitted April i, 1926, f P ^ 
sinus X-ray after lipiodol injection into the sinus showed 

with a hionchtts (Fig 2) ^ o nf trme draining 

Labotaioty — F ebruarv 9. 192^ Mm ciscopic exami^ 

from abscess, consists of mass of necrotic t'sS’Ue Mic o ^ J Occasionalh 
reveals a mass resembling mj ceha with clear spor ^ Juaher bac- 

branched forms appear These masses resemble soi ^ ea pig 

tena, possibly aspergillus nodularis Apiil 22, 1926, Autopsi g 
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injected with 2 cc of pus fiom lung abscess Febiuary ii, 1926, showed no 
lesions Februaiy 20, 1926, cultiues from the wound exudate show staphylo- 



Fig 2 — Result of hpiodol injection into chest sinus 


coccus aureus as the predominating organism with a few colonies 
haemolytic streptococcus No liighei bacteiia, pathogenic yeasts oi 
Sputum examination — Jan- , 

uary 20, 21, and 22, 1926, ' 

negative for tuberculosis 

May 3, 1926, operation — 

for closure of bronchial fis- 
tula Skin around the sinus 
excised New-formed bone A 

around the opening into the / \ 

thorax excised The cacity \ 

was about the length of the Muscle (to \ ; 

index finger Its walls were \ ! - : 

soft and friable and the 1 c ' 

cavity was about 2 cm m 1 

diameter The incision was \ 

extended along the lower Prr- , p ♦ r , a 

^ riG 3 — Formation of muscle flap 


of non- 
molds 





■Muscle fl&p , 
filling sinus 

Drainage tube 
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maigin of the pectoralis majoi and lower part was dissertpd Imn A t 
muscle about tmee as tiuck as the cavity audXu four 1,^1 f 3°' 

felf The“r’® “T" Pedunculatel 

(1 ig 3 ) The ship was then turned into the cavity and Led by two 

chromic sutmes at the out- 
let of the cavity A small 
rubbei tube was placed 
along this strip to the bot- 
tom of the cavity to pre- 
vent a collection Wound 
was sutured, except the 
central p a i t, which was 
packed with gauze (Fig 
4 ) Ether and ethylene 
anesthesia Time, twenty- 
eight minutes Tlieie was 
no cough after operation 
-Muscle flip tnnspianted aiid the w 0 u n d rapidly 

healed 

Octobei 13, 1926 Weight, 154 pounds, gam of 35 pounds since operation 
Is feeling line, no complaints Is working X-ray shows no abnoimahty 
at site of cavity 

ADENOCARCINOMA OF THE APPENDIX 

Dr Fredrric W Bancrori presented a man, aged thirty-three years, 
Avho on the evening of January 18, 1926, developed an attack of general 
abdominal pam more marked in the right lower quadrant He vomited several 
times He took a cathartic and immediately vomited An enema caused a 
fair bowel movement Patient was examined by his family ph3'Sician at 
I A M and a diagnosis of acute appendicitis was made He was given a 
medicated enema which leturned cleai His pain increased and finally local- 
ized in the light iliac fossa At 6 A M he was sent to the hospital On 
admission to the hospital Ins urine was negative His blood count was 16,000 
leucocytes with 81 per cent polymorphonuclear Temperature g 9 5 °> 

108 Examination showed no distention There was rigidity of the right 
rectus and tenderness at McBurney's point At 8 a m there was also some 
pain and tenderness in the region of epigastrium He w'as immediately taken 
to the opeiating room A right rectus incision was made On inspecting tjie 
ciecal region a large tumor was found retrocsecal and apparently occluding the 
ileum at the ileocascal junction The small intestine was isolated from the 
semi-sohd material As the patient’s condition was poor and there was con- 
siderable distention, it seemed inadvisable to do a complete operation at t us 
time Therefoie, a lateial anastomosis was performed beAveen the ileum a 
about a foot from the ileocaecal junction and the transverse colon A sma 
piece of the tumoi was removed for examination and wound closed 

The report of the tissue excised was adenocarcinoma, apparennj' 0 
appendix Patient did well following this procedure save that the a onii 

wound became infected ^ ^ ^ 

The second stage was performed February 18 At tins time t 
the terminal ileum and the ascending colon up to the anastomosis, was 
Considerable difficulty was found in freeing the tumor J 
abdominal wall The ends of the ileum and transverse co 
inverted and rubber dam dram inserted Wound closed His c 
was uneventful 
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RECURRENT OBSTRUCTION OF COMMON BILE DUCT 


The pathological report of the specimen removed showed it to be adeno- 
caranoma of the appendix invaginated into the terminal end of the caecum 
and ileum. 

He presented this case first because it was an unusual tumor which caused 
an obstruction, although the symptoms were suggestive of acute appendicitis 
Second, a two-stage operation with obstruction is sometimes preferable from 
the point of safety of the patient to a complete excision and anastomosis 
at one stage. 

Dr Nathan W Green remarked that the patient was a young man 
It seemed to him that surgeons were observing a number of this type of 
cases and that this type of case was evolving itself into a defimte entity — caici- 
noma of the ileocaecal region m comparatively young persons He had a 
similar case in a rather young woman in which he had resected the cgecum 
and ascending colon and part of ileum in a similar manner At that time 
she had enlarged glands in the mesentery, which however did not show tumor 
cells She lived m good health for five years; then she drank by mistake 
some lysol He saw her in the hospital in a medical ward, but shortly after- 
ward lost track of her. 

RECURRENT OBSTRUCTION OF COMMON BILE DUCT BY BLOOD CLOT 

Dr Frederic W Bancroft presented a man, aged thirty-four years, 
who on June lo, 1926, developed pain m nght hypochondnum, radiating to 
right shoulder and back Had extreme difficulty in getting breath Pam was 
cramp-like in character. Three days after onset of illness patient became 
jaundiced. Jaundice continued with occasional attacks of pain until his 
operation June 16, 1926. At admission to the hospital, clotting time three 
minutes, bleeding time four minutes Was given calcium lactate by mouth 
for twenty-four hours ante-operative. 

At opeiation the gall-bladder, filled with stones, was removed, the com- 
mon duct opened and several stones removed from it The operator, after 
convincing himself that there were no stones in the duct, introduced a rubber 
tube and sutured the wound in layers Patient did perfectly well until the 
eighth day post-operative, when there was some oozing noticed on the dress- 
ing On the mnth day he had a chill associated with an attack of intense 
pam m the back, which at first was suggestive of a pulmonary infarct On 
the tenth day patient was slightly jaundiced with a bloody ooze from the 
wound with no sign of any bile. Patient appeared acutely ill, vomited some 
blood, and passed tarry stools. On the eleventh day was taken to the oper- 
ating room and transfused with 500 c c. by the Unger method On account 
of the blood appearing in the stools and the blood oozing from the wound, 
and the signs of obstruction of the common duct, a provisional diagnosis of a 
blood clot occlusion of the common duct was made. The drainage tract was 
slightly enlarged, and a finger inserted into the wound. With fingers and 
sponge forceps a large blood clot was removed Blood clot showed a mould 
of the common duct about two inches in length Following removal of the 
clot, bile escaped A drainage tube was inserted Following this the patient 
did fairly well for two days, but on the third day again had an attack of acute 
pain, chill, rise in temperature associated with a bloody discharge from the 
wound and cessation of the bile flow. Patient was again taken to the operat- 
ing room, anaesthetized and wound opened widely. Another firm clot show- 
ing mould of the common duct was removed. A bleeding point which was 
apparently m the stump of the cystic artery was ligated and a tube again 
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re-inserted in the common duct Bile escaped from the duct after the re.., i 
ooeratm?^ sodium chloride intravenously following ths 

mahout thre^wleks!''”'" »«eventful and the patient left the ho^spL 


r Woolsey said he thought this a rather unusual complication 

of gall-bladder surgery In a paper about six years ago, he reported an 
experience of his own some years ago where a man had been operated on 
twice for gall-stones, the second time to close a persistent fistula The 
second operation was not successful, so that about eight months after the first 
operation, when he first saw him, he was still draining all his bile through 
the fistula Doctor Woolsey found a stone in the common duct, as expected, 
and a group of stones well up in the hepatic duct, in a pocket on the surface 
of the liver. He had to use a little force to dilate the duct with the finger 
enough to move these stones He put in a tube as usual, and during the first 
twenty-four hours blood began to ooze from the tube This bleeding did not 
amount to very much but he soon became jaundiced A suction was used 
with the tube, later removing the tube and applying the suction to the open- 
ing, without any effect In the meantime the jaundice deepened, the tempera- 
ture rose and there were some chills On the fourth day a little bile began to 
appear in the wound and this increased every day, so that m about a week 
he was draining a good deal of bile, and there was a good deal of bile in the 
stools The man made a complete recovery 


MALIGNANT TUMORS OF THE THYROID 
Dr Eugene H Pool read a paper with the -above title, for which see 
vol Ixxxv, page 120 

Dr Alexis V Moschcowitz said that a number of years ago he stated 
that there were two kinds of carcinomas of the thyroid glands, one in which 
the pathologist makes the diagnosis and one in which the surgeon makes the 
diagnosis In his experience, the first group gives a much better result than 
the second group , in other words, the early cases of carcinoma give a muc 
better final result than the neglected cases 

He was not as a rule a very ardent advocate of X-ray therapy He as 
had, however, in the last few years, a number of cases in which radio-therapy 
certainly did wonders He recalled one case particularly which had pro- 
gressed so far that the carcinomatous process involved both the trac ea an 
the thyroid cartilage, so much indeed, that there was undoubted caremonm 0 
tissue left attached to this structure The patient received energetic r 
treatment and up to date, fully three years after operation, is not on J ' 
but IS well Since that time, Doctor Moschcowitz has had other cas , 
he was so much impressed by the first case, that he is rather m av 
post-operative radiation in carcinoma of the thyroid gland £ 

Dr Seward Erdman sa.d that m some .nstances the <IeveI°P»ert 
metastasis will prove to be the first indication that carcinoma J 

has existed an .llustrahon of ttas fact he cited the case of a 
one years of age, upon whom he had operated in February, 19 * 5 . ? 
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PARTIAL RESECTION OF RIGHT LOBE OF LIVER 

malignant tumor of the upper abdomen The abdomen contained blood- 
stained fluid and there were metastatic nodules distributed over the peritoneal 
surface However, the principal mass was found to he high in the abdomen 
and was definitely retroperitoneal The stomach, gall-bladder and intestines 
nowhere showed evidence of primary involvement A node taken from the 
gastrocolic omentum was reported by the pathologist as metastatic adeno- 
carcinoma This case is of interest because just one year before the explora- 
tory abdominal operation. Dr John Rogers had operated upon this man, 
performing a partial thyroidectomy Six months before Doctor Rogers’ 
operation the man had developed an “ abscess ” in the right lobe of the thyroid 
in which region he had had a swelling, probably adenoma, for many years 
The abscess was opened by his physician, drained pus, and had never 
completely healed There was a sinus into the thyroid tissue at the time 
Doctor Rogers operated The pathologic report on the thyroid tissue dis- 
cussed the presence of multinuclear, foreign body giant cells and some atypical 
epithelial cells with colloid goitre in other portions of the gland No diag- 
nosis of carcinoma of the thyroid was made, but in view of the early 
development of carcinoma elsewhere one may consider that a small carcinoma 
of the thyroid was the primary lesion 

Dr Burton J Lee said that there was marked variation in the pathology 
of malignant tumors of the thyroid, those which proved to be of embryonal 
type were more radio-sensitive than those m which the tumor cells were of 
adult type Doctor Graver, of Memorial Hospital, has reported eighty-three 
cases of thyroid malignancy. One case which came under Doctor Lee's imme- 
diate attention, with recurrences in the scar following operation, yielded 
satisfactorily to low voltage X-ray treatment This patient still has no 
evidence of disease, three years after operation 


Stated Meeting Held November 24, 1^26 

The President, Dr Walton Martin, in the Chair 

PARTIAL RESECTION OF RIGHT LOBE OF LIVER FOR HEPATOMA 

Dr Hermann Fischer presented a specimen and microscopic slides, to 
which was attached the following history 

About SIX months ago, while in Florida, a woman began to suffer from 
weakness, general malaise and fever (101° F ) A short time later she 
noticed a lump in right lower quadrant of her abdomen This lump was quite 
movable She was able to move it from the right lower quadrant upward 
and back to the nght lateral wall It soon began to grow much larger and 
patient began to have some pain in the vicinity of the tumor The pains 
frequently radiated to the right costal margin and were so severe that she 
w^s obliged to go to bed These pains were very frequent several months 
ago, but now do not recur unless she remains on her feet for a long time 
There are attacks of fever usually in the afternoon or evening The tempera- 
ture occasionally goes to 102-103° Rest m bed usually reduces these attacks 
of fever She lost twenty pounds m weight in first four weeks of illness 
Examination showed no evidence of abnormal conditions of the thoracic 
organs. 
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On inspecting the abdomen a distinct fulness of the right hypochondriac 

coZTti on deep respiration a large, roLd. sChTass 

could be seen moving under the abdominal wall from the lower border of 
the ribs to three fingers’ breadth below the umbilicus On palpation this 
tumor was smooth, almost round, painful on palpation, especially at its lower 
border and could be moved toward the median line with perfect freedom. It 
had an elastic feel, like a cyst containing fluid under pressure The percus- 
sion note was dull and this zone of tumor dulness merged into the 
liver dulness. 

The impression was gathered from the palpatory findings that the growth 
was most probably with an intraperitoneal intimately connected with the right 
lobe of the liver 

The Graham test showed the gall-bladder distinctly outlined from the large 
shadow of the tumor, it seemed to be normal, except that it was pushed 
inward, close toward the spine by the growth. 

A pyelogram outlined the calyces of the kidney, and except for a slight 
dilation showed no abnormality The kidney shadow was also distinct from 
the large shadow of the tumor m front 

It was therefore assumed that the new growth was situated in the right 
lobe of the liver A negative Wassermann test spoke against a gumma of 
the liver 

At the operation the following condition was found 
A median line incision from ensiform cartilage to umbilicus was made, 
combined with a transverse incision through the right rectus muscle 

The much enlarged right lobe of the liver was adherent to the transverse 
colon and omentum After severing the adhesions this lobe of the liver which 
was the seat of a tumor the size of a baby’s head, could easily be lifted out of 
the abdomen The tumor was solitary, soft and of a grayish-white, mottled 
color Aspiration revealed no fluid Its inner border encroached upon the 
gall-bladder which was normal Careful exploration of the abdomen showed 
that no other tumor masses were present. , 

The gall-bladder which was in close proximity to the tumor was excised 
first Two elastic intestinal clamps were then applied above the tumor and 
carefully closed, tight enough to compress the parenchyma of the 
enough to prevent hemorrhage without teanng the_ surface of the liver l e 
diseased part of the lobe of the liver was then removed with the racque 
cautery There was no hemorrhage The cut surface of the liver was 
with the Pacquelin,' the compression of the clamps on the stump was 
released somewhat by slightly opening the clamps, after a few f j 
large vessels in the parenchyma started to bleed , each of 
and tied After ^1 vessels were tied, the clamps were ^g^in tightly 
an interlocking chain suture of chromic gut applied behind the .j 

the clamps The clamps were then removed hemorrhag ^ 

The outer surface of the liver parenchyma was perfectly diy bever j > 
of iodoform gauze were put upon the outer surface ^ the 
cigarette dram was inserted down to the ligated cystic duct, t , 

wound closed, the tampon being led out at the upper angle of tn 

days after the o,«rat,oa, rya- 

’^'ft^tedaT^'sloperatrve pafent developed a pneamoa,a m the left 

lower lobe which had disappeared after two weeks 

Three weeks after operation the temperature again rose 
complained of pain in liver region 
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The wound which in the first four days had drained bile profusely had 
almost closed, but its granulations looked cedematous. 

After three days the fistula opened spontaneously and wound drained 
quite an amount of pus, whereupon the temperature dropped to normal and 
her pain stopped. 

The pathological examination of the specimen showed the following* 

Gross Appearance — ^The specimen consists of a tumor with some liver 
tissue and a gall-bladder The tumor which has been split open measures 
12 X 10 X 6 cm The external surface is smooth, slightly reddened and con- 
tains a few adhesions There are many small nodules ranging in size from 
a marble to a pea on the external surface. The tumor has not broken 
through the capsule of Ghsson, which is markedly thickened over it On 
section the tumor is seen to be fairly well localized At both ends there is 
a narrow nm of liver tissue The tumor itself is divided into many lobules 
by bands of connective tissue The lobules vary markedly in size, shape and 
color Some are soft, somewhat translucent and bile stained. Others are 
yellow, granular and seem necrotic In others there are small hemorrhages 
and deposit of black pigment 

The gall-bladder measures 8x3 cm. The external coat has some adhe- 
sions, but is not injected The wall is not thickened The mucosa is velvety 
and not injected Diagnosis Hepatoma. Chronic catarrhal cholecystitis 

Microscopical examination of the tumor shows a tumor composed of large 
polyhedral cells The cytoplasm of these cells is granular and slightly 
acidophilic The nuclei are centrally placed and have a vacuolated appearance 
Mitotic figures are not demonstrables Broad sheets of these cells are 
surrounded by more or less dense septa of connective tissue These septa are 
occasionally infiltrated with round cells The epithelial cells resemble liver 
cells very markedly and the structure differs from adjacent liver tissue only 
in that the cells are not arranged in columns. In the tumor there are a fair 
number of thin-walled blood-vessels and there are extensive areas of necrosis 
The liver tissue surrounding the tumor show areas of round-cell infiltration 
Surrounding the neoplasm is a capsule of rather dense connective tissue in 
which tumor cells are absent. 

Other sections show a gall-bladder in which there is some papillary over- 
growth of the mucosa The submucosa is slightly thickened and congested 

Dr DeWitt Stetten said he had seen the fresh specimen immediately 
after resection The tumor had certain definite characteristics It was soft, 
more or less encapsulated, and on cut section the tissue was distinctly' greenish- 
yellow in color, suggesting that the tumor was composed of liver cells, actively 
secreting bile In a somewhat similar case reported in the Proceedings 
of the New York Pathological Soaety, 1921, the patient unfortunately 
suffered from multiple tumors, and it was only possible to remove one of the 
tumors for microscopic examination It was interesting to note that in this 
case the patient subsequently developed an entirely different form of tumor, 
namely a squamous-cell epithelioma of the oesophagus for which a gastros- 
tomy was done, which eventually led to the patient's death, and which was 
demonstrated at the post-mortem examination It was found that the liver 
was filled with larger and smaller hepatomatous nodules and that both lungs 
were invaded by metastases which were of the same character as the primary 
liver tumor 
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PARTIAL RESECTION OF STOMACH FOR CARCINOMA 

Dr Hermann Fischer presented a woman, who about six months atro 
became very anemic Her hmmoglobm fell to 50 per cent She was trani 
fused, improved after that and discharged 

Later progressive weakness again developed No vomiting, no pain in 
stomach, bowels regular, appetite good, no loss of weight 

Previous history negative Mother and grandmother died from cancer 
of stomach 


Very anaemic, no masses to be felt in the abdomen and no pain whatever 
on palpation Blood (before transfusion) . 2,390,000, haemoglobin 40 per 
cent , after transfusion, 3,180,000, haemoglobin 50 per cent 

X-ray examination showed a stomach large in size and normal in shape 
and appearance. There was a very marked, persistent deformity seen in the 
antral portion of the stomach It involved both the lesser and greater curva- 
ture and extended up to the pylorus. Beyond the pylorus a large, regular cap 
could be filled 


At the sixth hour there was a fairly marked retention in the stomach and 
the deformity in its antral portion was accentuated 

The deformity to the stomach, combined with the six-hour retention, 
strongly suggested the possibility of a new growth m this region 

A median line incision made September 20, 1926, revealed at the lesser 
curvature of the stomach near the pylorus, a hard indurated tumor about 
the size of a silver dollar There was no glandular involvement along the 
lesser or larger curvature of the stomach. 

The liver and gall-bladder seemed to be normal 
Therefore, a subtotal resection was done after Billroth II and Balfour- 
Polya modification 

The specimen showed an ulcer with a deep crater the size of a quarter, 
its edges indurated and everted 

Pathological examination showed the ulcer to be a carcinoma 
The patient rallied well after the operation and made an uneventful 
recovery Three weeks after operation her haemoglobin bad gone up to 
60 per cent 

To-day (November 22), two months after the operation, she feels very 
well, has gauned in weight and strength. 

This case was shown as a type in which the difficulty of arriving at an 
early diagnosis of carcinoma of the stomach is exceedingly great At tie 
same time it proves the great value of careful X-ray examination 

In this case there were no clinical symptoms at all referable to the stomac , 
she had a good appetite, no vomiting, no bleeding, no pain, and in spite 0 
the operation revealed a large carcinomatous ulcer The only symp om 
serious organic disease was the extreme secondary anaemia from w ic 


The cause of this condition was only detected by the careful X-ray exami 
nation, which alone made the diagnosis possible 

INTRAHEPATIC GALL-STONES 

Dr Hermann Fischer presented a woman, thu'fy-nme years 0 age, 
who was admitted to the Lenox Hill Hospital with the ^ qua^lrant 

About fifteen months ago she had a pam m 
which radiated to the back and the right sl^lder from two to 

frequent during the last fifteen monffis The wou^ 
four hours and occur at varying intervals The pam som 
night and is aggravated when lying on the right side In me 
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patient has a sore feeling and gaseous eructations Her appetite is poor 
No blood in stool, no vomiting She has lost forty pounds since the onset of 
her illness No jaundice She sometimes has a chilly sensation with 
the attacks 

Her thoracic organs were normal The abdomen was soft, scaphoid 
type There is palpable a small mass the size of a plum just to the left of 
the umbilicus No other masses in abdomen No tenderness X-ray exami- 
nation of stomach showed no pathology Chemical analysis of stomach con- 
tents showed hyperacidity, no blood 

Operation — October 2, 1926 Median line incision from ensiform carti- 
lage to umbilicus Stomach and duodenum normal Gall-bladder thickened, 
contains numerous small stones, one impacted in cystic duct Ectomy 

In the nght lobe of the liver numerous white and hard nodules are felt 
and seen near the thin edge of the lobe under Glisson’s capsule They are of 
a whitish color and suggest carcinomatous metastases On closer examina- 
tion, however, they were found to be of a chalky consistency Some of the 
nodules were near the surface of the liver, others were deeply imbedded in the 
parenchyma of the organ As they were massed close together and as no 
other nodules were found in the liver, a wedge-shaped piece of liver which 
contained the concretions was resected The defect in the liver was closed by 
suture Small cigarette drain to cystic duct, closure of wound around drain 

The nodules in liver substance are mtra-hepatic ; stones size of a pea 

The microscopical examination of the section of liver tissue carrying 
stones shows slight thickening with hyaline degeneration of the capsule 
The parenchyma shows degenerative changes with localized atrophy of the 
liver cells There is a thickening of the interlobular fibrous tissue 

The chemical examination of the stone showed it to consist essentially of 
calcium phosphate mixed with some cholesterol The pigments are not 
present 

The other gall-stones from the gall-bladder are the usual cholesterol- 
bilirubein stones 

Dr Allen O Whipple said that the only case he had ever seen clinically 
or at the time of operation which was of this nature involved so much of 
the liver that it was impossible to do anything with it The patient was a 
Chinaman who had been operated on for gall-stone disease and the gall- 
bladder had been removed At that time stones had been found in the 
common duct There was a certain amount of detritus which Doctor Whipple 
considered as indicating a bad prognosis The strange part of the case was 
that this patient did fairly well after this operation, the jaundice clearing up 
Four months later, however, he came back to the hospital deeply jaundiced 
At operation it was found that there were many stones and soft detritus in 
the common duct and there was an extensive biliary cirrhosis The man died 
two or three days after this operation, and at autopsy over 650 stones were 
found extending out as far as the extreme limits of the ducts, some fairly 
large, and with the stones there was a considerable amount of the same 
detritus matenal 

CARCINOMA OF STOMACH NINE YEARS AFTER OPERATION 

Dr Winfield Scott Schley presented a man, fifty-six years of age, 
who was admitted to hospital June i, 1917, and discharged June 29, 1917 
Operation, resection of pyloric one-third of stomach, posterior gastro- 
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to postenor wall of stomach The 
patient had complained of sixteen years’ duration of epigastric distress and 
gas with constipation. Catharsis always relieved his symptoms. Distress 
for SIX months before entrance worse, but there had been no vomiting Had 
not noticed blood in the stools X-ray examination showed filling defect at 
pyloric third and shadow residue three inches m diameter after six hours 
Glands in the lesser omentum and along the greater curvature considerably 
^larged (up to i cm diameter), but were not involved microscopically 
Pabent made a good convalescence and has remained well nine and a 
half years. 


CICATRICIAL CONTRACTION FOLLOWING BURNS 

Dr Winfield Scott Schley presented a little girl, eight years of age, 
who, several years before her entrance into the hospital on February 4, 1926, 
was badly burned (to the third degree) on neck, chest, shoulder and right 
arm This had resulted in severe contractures of the neck and arm The 
chin could not be elevated and the arm could not be abducted over 20 degrees 
from the side In the neck the worst of the scar tissue was outlined and 
dissected from the deeper layers It was found that even the muscles were 
involved and the superficial layers replaced by scar tissue The skm and 
subcutaneous tissue upon the sides of the neck were dissected up and freed 
almost to the trapezius edge. Upon the left side an incision was made just 
above the clavicle, allowing the left flap to be drawn up to the maxilla. 
After this free dissection the left and right flaps could be approximated by 
sliding in the midline and held by fine silk The skin m so young a child 
being quite elastic, it was even possible to extend nght and left flaps across 
the midline to make tip for deficiencies on either side A quick primary 
union resulted with restoration of neck function The area above the clavicle 
upon the left side was not drawn together but later skin grafted 

The arm was freed from the side by an incision directed towards the apex 
of the axilla and earned up to the edge of the major pectoral muscle, and 
superficially a httle above both in front and behind this level The arm could 
now be freely abducted and extended It was possible, due to the high skin 
mobility, to slide a flap from the side of the chest to cover this whole defec 
of the axilla Careful attention was paid to the dressing at the time of opera- 
tion, and firm yet elastic pressure with comparative immobility of the arm 
was maintained for the first week Primary union again resulted and com 
plete arm motion and function were restored 

For further cosmetic effect future procedures may be planned, the one 
described having been solely to restore function, but an enormous gam i 
appearance has resulted as well. 

Dr Hugh Auchincloss considered that the mam feature in correcting 
these contractions in the neck wms m the avoiding of a longitudma scar 
Many of the cases that come for relief have been operated on frequent y 
beforehand, and longitudinal scars have resulted in most of them. 

Doctor Schley added that he had had this point in ^ 

attempted to avoid a midline contracture by staggering the flaps J > 
as could be seen, was most satisfactory and presented no evi e 

tractural effect 
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OBSERVATIONS ON CARCINOMA OF THE STOMACH 
SKIN GRAFT FOR WEB FINGERS 

Doctor Schley presented a little girl, three years of age, on whom he 
had operated for completely webbed fingers resulting from extensive burn 
of the left hand. On admission to the hospital the fingers were found to be 
all fused to the terminal phalanges. The result, a year and a half after 
operation, shows complete separation of fingers to head of metacarpals with 
perfect functional and cosmetic result This was accomplished by deeply 
dividing the webbing down to and between the heads of the metacarpals and 
Thiersch skin grafting, the graft being earned well down to the bottom of 
the incision and kept there by a narrow bandage pulled well down between 
each finger The incision and graft were carried well down to avoid the 
tendency to heal back and obliterate the deeper part of the cleft The graft, 
cut nearly to the length of two fingers, was then earned along the cut surface, 
exposed on both sides, covered with gutta percha tissue and the fingers and 
hand carefully bandaged and immobilized on splint There was a loo per 
cent take in the grafts 

OBSERVATIONS ON CARCINOMA OF THE STOMACH BASED ON A 
FOLLOW-UP STUDY OF SURGICAL TREATMENT 

Dr Fordyce B St John read a paper with the above title and presented 
five of the patients whose cases were reported in the paper 

Dr Allen O Whipple considered that it was not generally realized 
what a remarkable amount of work and careful study was required in order 
to carry out such an analysis as that presented by Dr St John, not to speak 
of the many hours spent in the follow-up clinic The actual results, however, 
are to be determined only by actually seeing the patients. One can be very 
easily deceived if one depends on the patients' statements alone 

There were two things Doctor Whipple wished to emphasize and the first 
was the importance of early diagnosis. From a study of these cases one was 
struck by the importance of a history of loss of weight, loss of strength, 
diminished appetite and asthenia, and these symptoms should be regarded 
with the greatest concern That particularly holds true in the medical clinics, 
where these patients are usually seen first Much valuable time had been 
lost in the cases in this senes The next important point is the fact that one 
cannot determine the operability by what appears to be lymph-node involve- 
ment or the size or the character of the mass felt in the stomach itself Of 
the five cases shown here this evening there was doubt in three that the case 
was a fit one for radical resection In the one that was living the longest time 
after resection. Doctor Lambert, who operated, had doubted the wisdom of 
removing a groivth of that size From the fact that only one of these cases 
had lymph-node involvement, it appears that enlargement of the nodes should 
not be a deciding factor m resection The finding of a mass at the time of 
operation or before is not an indication of the possibility of resection in cases 
of this sort The fact that in such a large percentage of the cases of the 
entire senes liver involvement was present may explain why so many of these 
cases die rapidly when no local extension is discovered at the time 
of operation 
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Dr Nathan W Green remarked further on the importance of early 
diagnosis In making that diagnosis, other things being equal, weakness and 
loss of weight were the two most important symptoms The diagnosis then 
might be checked up by X-ray The second point was, it was very desirable 
to instruct or encourage the general practitioner in the understanding that 
carcinoma of the stomach was not necessarily a hopeless condition That 
opinion seemed to prevail throughout the profession both in the city and in 
outlying distncts If that could be overcome patients would come to the 
hospital in a more favorable ^rame of mind and if there were a chance 
promised them by the surgeon they would be more likely to accept it 

Dr John Douglas said that Doctor St John’s statement that the average 
duration of the symptoms was eight months, the longest three years, and the 
shortest a few days, was of interest as an indication that probably none of 
of these cases were a conversion of a gastric ulcer into carcinoma of the 
stomach. Another point that no one had called attention to was the fact that 
in the follow-up of these cases, the average case occurred m the fifth decade 
of life and frequently in the sixth If one follows these cases after that, life 
insurance statistics will show that death is apt to occur, in the ordinary course 
of events, from other diseases earlier than in a younger age group 

Dr. Hugh Auchincloss, referring to Doctor St John’s statement that 
all the cases were checked by biopsy, said that this was very important 
Many times at an exploratory laparotomy a large mass may be found in the 
stomach, assumed to be carcinoma, and no specimen removed for examination 
This patient may -or may not live for a long time afterward with the diag- 
nosis always a questionable one An effort should be made to at least remove 
a neighboring lymph-gland in all cases where the procedure wont harm 
the patient 

Dr Hermann Fischer said that every time he heard such statistics as 
those of Doctor St John he felt encouraged in continuing to attempt the 
operative cure of these cases The size of the lesion should not militate 
against operation, he had noted many times that where cases looked almost 
hopeless operation proved to be very satisfactory and the metastatic condition 
in the lymph-nodes was very small On the contrary, many very small 
growths had proven to be highly malignant He believed that every case of 
- carcinoma of the stomach should have the benefit of exploration 

Doctor St John, in closing, said one is impressed with the relative 
prognosis in these cases One will see an apparently rapidly growing carci- 
noma operated on and the patient will be found alive eight years later 
Another patient with a growth which seems small will be dead soon a ter 
operation There had been a tendency to get away from the retrocohe type 
of operation m this series, except the Billroth II, and in all cases, except one, 
where a long loop ante-cohe anastomosis was used, it was accompanie y 
an entero-enterostomy 
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OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held December < 5 , 1^26 
The President, Dr Charles F. Mitchell, m the Chair 

ETHYL CHLORIDE IN LOCAL ANESTHESIA 
Dr John B CArnett demonstrated a method of securing satisfactory 
local anaesthesia with ethyl chloride The skin and subcutaneous fat over- 
lying a superficial abscess can be completely anaesthetized by spraying with 
ethyl chloride but the inflamed hypersensitive tissues beneath the abscess are 
not influenced by this anaesthetic The usual practices of making an incision 
either by a simple heavy stroke of the knife or by transfixion and cutting 
from within outward, transmit pressure or pull through the abscess to the 
adjacent non-anaesthetized tissues causing great pain By using a thm-bladed 
sharp knife and making pressure, too gentle to be transmitted to the depths, 
all pain is avoided This may require two to six gentle knife strokes to cut 
through the perfectly anesthetized tissues overlying the abscess 

The most satisfactory container for ethyl chloride is the one having a 
screw valve to regulate the size of the stream The nozzle of such a 
container can be held within two or three inches of the abscess and by 
adjusting it to a very fine spray, anaesthesia results very promptly The 
stream from a valveless container is so coarse that even when sprayed from a 
distance of 16 to 18 inches the ethyl chloride does not evaporate properly, 
hence anaesthesia is delayed, solution is wasted, unevaporated solution tends to 
flow into undesired situations as into the eye, and the area to be anaesthetized 
cannot be so accurately arcumscnbed Manufacturers of valveless sprays 
should be condemned for their practice of sending printed instructions to blow 
on the surface to expedite evaporation of the solution Blowing tends to 
contaminate the surface and succeeding wound with a variety of pathogenic 
germs from the surgeon’s mouth 

Four or five years ago he adopted ethyl chlonde as the preferred local 
anaesthetic for taking biopsies from ulcers suspected of being cancerous, the 
danger of embolism of cancer cells is increased by the injection of anaesthetic 
solution but is minimized by freezing which tends to hold the cells in situ 
during the incision 

CHRONIC STRAIN OF THE LUMBAR SPINE AND SACRO-ILIAC JOINTS 

Dr John B Garnett read a paper with the above title 

Dr Damon B Pfeitfer remarked that Doctor Garnett’s theory is a very 
ingenious and possibly satisfactory explanation for certain cases of the ten- 
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derness which is frequently elicited in the right and left iliac fossie Some 
years ago Robert Morns maintained that tenderness in this same location was 
an important sign of chronic appendiatis, his explanation being that chrome 
disease of the appendix gave rise to a state of irritation and tenderness over 
the lumbar ganglia 

At the last meeting of the Amencan College of Surgeons m Philadelphia, 
the speaker had occasion to participate in a consultation with Sir Arbuthnot 
Lane in a case of carcinoma of the transverse colon The condition was suffi- 
ciently obvious, but he was especially interested in Sir Arbuthnofs method 
of abdominal examination. He laid great stress on tenderness in the same 
locations pointed out by Doctor Carnett His interpretation of the mattei 
was that carcinoma was a sequence of intestinal stasis and this in turn by 
causing strain on supporting intestinal ligaments, gave rise to the obvious 
tenderness m the right and left iliac fossae 

In the presence of such differences of opinions the matter cannot be 
regarded as settled There is no question that many appendices are being 
removed largely on the evidence of tenderness in the right iliac fossa, and it is 
well to realize that there are other pitfalls in the diagnosis than the well-known 
sources of error such as renal and ureteral disease, pelvic disease, lymphatic 
glandular inflammation and other rarer conditions 

RESULTS IN GALL-BLADDER SURGERY 

Drs E L Eliason and L K Ferguson read a paper with the above 
title 

Dr George P Muller remarked tliat in this subject the primary mor- 
tality IS of first importance and he was pleased to note that Eliason and 
Ferguson had grouped their cases according to pathology and not according 
to operation, cholecystectomy or cholecystostomy as is so often done It 
makes little difference which operation is done in chronic gall-bladder disease, 
with or without stones The mortality is negligible and dependent upon other 
factors than the type of operation. In acute empyema of the gall-bladder the 
case IS different and here the mortality from cholecystectomy is higher than 
cholecystostomy There is need for discrimination even if a secondary opera- 
tion is necessaiy later 

In the common duct group he w'as somewhat at a loss to find the reason 
for his high mortality. He delays operation and practices careful pre 
operative care Perhaps it would be better to tap the gall-bladder if it wi 
dram or the common duct if that is necessary and leave the removal of the 
stone, as suggested by Crile, to a later time It certainly is a mistake radically 
to “ spoon ” the ducts in a sick patient These patients often have a 
pancreatitis and extensive hver involvement and correct post-operative trea 
ment is essential Blood transfusion and glucose intravenously are routine 
on his service 

End result studies are not always easy In his own hospital the fol ow- p 
IS highly efficient but the patients are not followed for a suffiaent lengt o 
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time In a paper from the Mayo Qmic published last summer, it was noted 
that cases considered as cures came back many years later with recurrence of 
the gall-stones In the series which he reported last year 85 per cent of 
the chronic gall-bladder group with stones and 70 per cent of the simple 
cholecystitis claimed perfect health The difference probably represents the 
margin of failure to cure the complete pathology He had been working 
on this last group lately. It seemed to make no difference whether or not 
the appendix was removed concurrently, nor was age a factor The end 
results are apparently a matter of correct diagnosis, precise operating, and 
the avoidance of drainage whenever possible. However, he had 90 per cent 
of perfect results in the empyema group and 76 per cent of cures m the 
common duct cases, both of which were extensively drained 

In regard to anaesthesia, he now uses local anaesthesia and ethylene 
Impressed by the use of posterior splanchnic anaesthesia in the hands of 
Eliason and Ferguson, he tried it in a few cases, but the marked fall of 
blood-pressure was very alarming, even though all of his cases recovered 
Doctor Eliason remarked that the alarming fall in blood-pressure which 
accompanied splanchnic anaesthesia had been obviated by reducing the amount 
of adrenalin used He now uses only half the amount which he formerly 
employed 

INTRADERMAL TEST FOR THE DETERMINATION OF 
POST-OPERATIVE WATER METABOLISM 

Drs Klnneth E Appel and Selling Brill read a paper with the 
above title. 

Dr George P Muller said that this test seems at first a trifling one, 
the producing of a wheal and the watching of the wheal disappear But it 
has given rise to the most interesting amount of speculation about acidosis 
and -water metabolism He thought when they first started this work that 
local acidosis would explain the phenomenon In one case of diabetic gan- 
grene they were interested to know whether to amputate below or above the 
knee -The disappearance time was 40 above the ankle, 50 in the calf, and 
60 at the knee, according to this test he could safely amputate below the 
knee. This was done even though he knew how dangerous it is in the 
average case The stump has done well. 

According to the later theory, however, the test seems to relate to an 
entirely different thing and has nothing to do with acidosis. As a means of 
determining whether or not the patient is m need of water, the test may 
hold promising possibilities 

Doctor Brill said that they were not at all certain of the value of this 
test in interpreting post-operative water metabolism; the mechanism and 
the disappearance of the wheal is not at all understood Originally, workers 
wth this intradermal wheal attempted to explain it on the basis of the work 
of Martin Fischer, who pointed out that colloids imbibed water when their 
acidity was increased Fischer further believed that there was a local 
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acidosis of the tissues, and this caused an imbibition of water On this 
basis he attempted to explain all types of oedema That there may be a 
local acidosis has been recently confirmed by the work of Rous at the 
Rockefeller Foundation 

However, especially since the publication of Loeb on “ Proteins and the 
Theory of Colloidal Behavior ” in 1922, this theory of Fischer’s has been 
discredited because Loeb showed that this imbibition of water with increased 
aadity took place at a pH below the isoelectric point, and that there was also 
a swelling of the colloid with increased alkalinity on the alkaline side of the 
isoelectric point The isoelectric point of most of the body proteins is in the 
neighborhood of a pH of 4 7 to 5 Physiological processes m the body take 
place at a pH of 7 to 7 4 Therefore increased aadity would be expected to 
cause a decrease rather than an increase in the absorption of water by the 
body colloids at this pH As a matter of fact there is no doubt that a shift 
of water between cells, lymph, and serum takes place with a change m pH 
However, in which direction this shift takes place it is premature to attempt 
to state at tins time 

The disappearance of the wheal post-operatively might perhaps be 
explained by considering the relation between the capillary pressure and the 
osmotic pressure of the blood' Post-operatively, there is perhaps a dehydra- 
tion which causes an increase in the osmotic pressure of the blood and 
therefore a more rapid disappearance of the wheal This is m line with the 
explanation given for oedema by Starling in his book on Human Physiology 
They are now at work on this problem. 

Note — Since the presentation of this paper, further work, under direction 
of Dr J H. Austin, has shown that the above explanation is probably 
incorrect 

USE OF THE RUSSELL APPARATUS IN THE TREATMENT OF 
FRACTURE OF THE SHAFT OF THE FEMUR 

Dk Thomas J Ryan read a paper with the above title 

Dr Damon B Pfeiffer said that this method is a valuable addition to 
the treatment of fractures It employs the prmaple of balanced traction in 
a most ingenious manner and if general experience bears out the satisfactory 
character of the results as reported here, it should be widely adopte 
Apropos of the fact that quite a number of the cases reported' in this 
were children, he would mention two features which are valuable to remem r 

The first is, that it is comparatively easy to " set ” a transverse fracture 
of the femur m children Of course it is useless to attempt to replace spir 
or oblique fractures by manipulation, but in the case of transverse frac^res, 
by a combination of traction and manipulation, it is nearly always possi e so 
to lock tlie fragments as to make the after-treatment a very simple matter 
The most effective manoeuvre m bringing about this end-to-end apposition is 
to ungulate the bones sharply with traction on the distal fragment and t en, 
holding the bones in alignment in the plane of angulation to bring t em 
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slowly up to their normal position Even when the fracture has existed for 
some days and overriding is extreme so that direct traction will not succeed 
in reducing the shortening, it is usually possible to lock the fragments in this 
manner Recurrence of deformity may be prevented readily by coaptation 
splints and fixing the leg in suspension with just enough traction to effect 
immobilization He was not referring, of course, to supracondylar fractures 
or those of the upper end of the femur, but only to those which occupy a 
position somewhere within the middle two-fourths of a long bone 

The second important consideration in the treatment of fractures in 
children is the fact well-known to those who have had experience in the 
treatment of acute fractures during the early years of life, that growing 
bones have a truly marvelous ability to correct malpositions and even shorten- 
ing due to lack of correct anatomical reposition after fracture. Ashhurst has 
called attention to the way in which function and muscle balance shape the 
skeleton in childhood Truesdell, Speed, and others have shown vividly that 
misalignment and shortening may be almost disregarded in early childhood 
A fractured long bone is stimulated to increased growth by the fracture, and 
if shortening is present it soon overtakes its fellow on the opposite side 
Angulations and overriding are so compensated that it is often difficult after 
the lapse of a year or two to discover either by examination or by the X-ray 
where the site of fracture has been He ventured to speak of this at some 
length because these factors are not generally appreciated About two years 
ago in taking over a surgical service from one of his colleagues in a hospital 
in this city, he found in the children’s surgical ward a small boy about five 
years old who had had a fracture of the middle of the femur. He had been 
treated by the overhead suspension method of Bryant. The alignment was 
good and the shortening not more than a half indi Callus had already 
formed and the fracture was fairly stable Relying on the facts just stated 
he felt that the end result would be not only good, but perfect, and in due 
time arranged to send the child home. Unfortunately in this case one of the 
members of the family happened to be a nurse from another city and she 
asked to see the X-ray and was hornfied to find the position of the fragments 
as he had just described them He explained to her the prospects, but it 
developed that with a true layman’s horror of X-ray deformities she took the 
child to see a well-known surgeon in this city, whose work is not with acute 
fractures but with chronic bone conditions, and to the speaker’s great surprise 
he sent the child back to the hospital, broke up the union, and put on a plate 
A better appreciation of the behavior of fractures in children would be a 
safeguard against the perpetration of bad surgery of this sort 

Dr J Torrance Rugh remarked that every one of these cases presents 
Its own problems The results shown by Doctor Ryan are certainly good and 
yet when one tries extension in other cases and after a most thorough appli- 
cation of the extension for a period of ten days or perhaps two weeks, one 
fails to get apposition and fails to overcome the overlapping — ^then one 
wonders how it is that the extension always succeeds in the cases reported 
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It IS his practice to operate, if aftei ten days, apposition of the fraements 
cannot be secured. 

Dr. a P C. Ashhurst said that it is a pleasure to see surgeons take an 
interest in fractures of the femur, even if it requires a new and complicated 
apparatus to interest them In all probability, the same results can be 
obtained by simpler means, but if it takes a complicated apparatus and a 
newer method to interest them, let us have it Doctor Ashhurst agrees with 
Doctor Pfeiffer in that he never saw a fracture of the shaft of the femur 
m a child which did not give a good result, no matter what the treatment 
To operate for malunion, in a case such as he has described, would seem 
to border on malpractice 

Dr George P Muller said that this method of treating fractures of the 
femur is not new in pnnciple but has brought out several interesting points 
The results obtained are probably no better than those which Doctor Ashhurst 
reported to the American Surgical Association as having been secured by 
Buck’s extension, but the dressing is exceedingly uncomfortable for the 
patient and the results speak for themselves It is true that they plated several 
of the cases, but then the method is not infallible and there will be occasional 
failures In addition to the fractures of the shaft reported, they had several 
cases of fracture of the neck of the femur with good results and there was 
one pathologic fracture of the femur secondary to carcinoma of the prostate 
which healed in perfect position They had one case of peroneal palsy in 
which a simple sling was used under the knee and with the leg on a pillow 
This apparatus is more comfortable than a plaster case and patients seem to 
like It better than the Buck’s extension 

Replying to Doctor Rugh’s remark, Doctor Muller said that he operated 
on three of the twenty patients ; one without reason, and one maybe wthout 
reason, and the other because he could not get reduction Patients require 
attention with the Russell apparatus If shortening recurs when the weight 
IS removed, it means interposition of the tissue between the fragments In 
the cases reported he secured perfect apposition 
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THE TREATMENT OF ACID AND ALKALI BURNS 

AN EXPERIMENTAL STUDY 

By Edward C Davidson, M D 

OF Detroit, Mich 

PROM TUP SURGICAL RESEARCH LARORATORA OP THE HFVRA FORD HOSPITAL 


Although acid and alkali burns of the skin aie of frequent occurrence, 
the treatment of such lesions has not received the critical attention which 


It merits A few special types of chemical bums of the eyes have been 
investigated, hut in this situation the caustic is acting under quite different 
conditions than upon skin Unlike the eye, skin is piotected by a resistant 
homy layer of cells whose vulnerability is further lessened by its normal 
oily secietion A chemical bum may occur only after this protective mechan- 
ism has been penetrated either by a 

stiong caustic oi by piolonged con- ^ 


tact with a less concentrated one 
Acids and alkalies pi oduce 
changes in the tissues which aie smn- 
lai to those caused by heat, but the 
problem of management is an entiiely 
different one Heat burns are more 
or less self-limited in depth because 



tissue IS a poor conductor of heat and 


any hot mateiial which may splash 
on skm soon chills Such a lesion is 
then m condition to pioceed with the 


Fig I — ShoMing rat 24 hours after exposure tor 
15 seconds to 70-71 per cent nitric acid Avhich was 
treated by washing w ith w'ater The control animals 
and the rats treated by neutralization succumbed in 
less than 14 hours 


noimal reparative piocesses In acid and alkali burns the destiuctne action 
of the caustic may be progiessive because any considerable excess of either 
H or OH ions is incompatible with cell hfe^ The problem of manage- 
ment of such lesions is then primarily one of disposing of the irritant which 
IS still present so that the process of healing may begin 

The principle of neutralization has been the basis of treatment of such 
bums Acetic acid has generally been the agent used m alkali burns and 
sodium bicaibonate in acid burns Smith- and Holland,^ however, have 
advocated the use of water as a first-aid treatment and secondary neutraliza- 
tion This difference of opinion from generally accepted practice was not 
suppoited b} any obsenations of burns treated by the two methods under 
conti oiled conditions Because of the fundamental importance of the dis- 
position of the acid oi alkali, it seemed desirable to determine the efficacy 
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Fig 2 — Showing rat 24 hours after exposure for 
IS seconds to 96 per cent sulphuric acid which was 
treated by neutralization with sodium bicarbonate 
(Compare with Fig 3 ) 
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of neutralization m contradistinction to simple dilution m expenmentalh 
produced burns of this origin 

Classification — The degrees of cutaneous irritation seen in acid and alkali 
burns are identical to the changes produced by heat burns of increasing sever- 
ity A first degree bum is shown by an arterial and capillary hyperieinia 
The dilatation at first involves the superficial vessels, but later progressively 

involves the deeper subcutaneous tis- 
sue partly directly and paitly by 
reflexes This congestion is accom- 
panied by Itching, binning and pain 
Wlien the irritant sets up such a 
Mgorous inflammatory leaction that 
exudate is foimed more rapidly than 
it can be carried away by the fiiiiph- 
atics, vesicles or blebs form, which 
characterize a second degiee burn 
Sollman ■* states tliat tins acaiiniila- 
tion of fluid takes place between the 
upper and lower layeis of the rete 
Malpighn The lemannng layers of 
the rete Malpighn have but little resistance to infection and in tins way there 
may be actual loss of tissue substance If the corrosive agent continues its 
action beyond this stage actual cauterization of the tissue oi a third degree 
burn lesults This type of lesion is caused by strong acids and alkalies 
Such burns show three fairly well- 
defined areas, first, theie is inflamma- 
tion and hypercEinia at the depth and 
periphery of the lesion, next a layer 
of neciotic tissue, and finally a layer 
in winch solution of the individual 
cells has taken place 

Method — Rats were used in all 
experiments which were done in 
triplicate The animals were aines- 
thetized with ether and a bind leg 
was immersed foi a given period' in 
the test solution, which was at room 
temperature Three groups of ani- 
mals were kept under obseivation for each concentration of acid or a at 
tested In one group the excess of the caustic was carefully wiped awaj 
with cotton and these were considered the controls The irritant ivas neii 
tralized m the rats of the second group with five per cent sodium 
for the acid burns and one per cent acetic acid for the alkali burns le ra^s 
m the third group were treated by vigorous washing with water 1 
accomplished either by holding the affected part under a running tap 
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Fic 3 —Showing rat 24 hours 

y - and ttnlCn » 


for 

15 seconds tol) 6 "pe 7 cent 'sufpWic acid " ^ 
treated by vigorous washing with water P 

With Fig 2 } 
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placing the animal in a large tank of watei The animals were then placed in 
separate cages and nothing further was done to alter the course of the tissue 
reaction to the caustic If death did not occur promptly in those rats which 
showed extensive sloughing the animal was sacrificed 

The latent period of sensory stimulation of \arious concentrations of the 
same acids and alkalies were detei mined in thiee individuals by applying a 
drop of the caustic upon the inner 
sill face of the foreaim All obsei- 
vations were done in duplicate and the 
leaction tune was measured with a 
stop watch 

Aad Bid ns — The action of 
concentrated acids ■* consists of with- 
drawal of water in the foimation 
of acid albumins, in softening of 
the connective tissues and epithelium 
and in special situations in solution 
of calcareous mateiial The acid 
albumins are insoluble in moderately 
strong, but soluble m concentrated 
01 weak acids The affinity foi water is so strong m the case of concentiated 
sulphuric acid that not onlv is water withdrawn from the tissues, but the 
elements hydiogen and oxygen are split off fiom then chemical combination 
with caibon leading to chaiimg 

RCSULTS 



Mmaol Acids, Nilnc Acid — ^\Vlicn nitric acid comes in contact witli skin or hair it 



Tir s — Shoumg rat 24 hours after a si\ minute 
contact nith 37 per cent hjdrochlortc acid which 
was treated bj neutralization with sodium bicarbon- 
ate (Compare with Tigs 4 and 6 ) 


"ivcs the characteristic j'cllou xanthopro- 
teic reaction The caustic action of a thirty 
second exposure to 70 or 71 per cent nitric 
acid was obserted in three rats Death 
occurred promptly and autopsy revealed 
involvement of skin, subcutaneous tissue 
and muscle to such a degree that it 
appeared impossible to arrive at a conclu- 
sion about what might be accomplished 
bj treatment 

Three groups of rats were then ex- 
po'ied to acid of this same concentration for 
a fifteen second mter\al There was prac- 
ticalh no latent period before activity began 
This was eridenccd In xanthoproteic reac- 


tion of the hair and skin, prompt oedema and complete disabiht3 of the extremitr Death 


occurred in the control animals m three to six hours and autopsy rerealed that the depth 
of the burn extended down to and nnohed the underhmg muscle 


The second group of rats which were treated bv prompt neutralization wuth sodium 


bicarbonate differed but little from the control animals The leg became cedematous 
prompth, and was held rigid in extension The hair separated readiK from the skin 
Such animals succumbed m fi\c to fourteen hours and again autops\ re\ealed in\ohcmcnt 
of the underhmg muscle in the burn 
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The animals in the third group which were vigorously washed in water showed the 
characteristic xanthoproteic reaction of the hair and skin, but the hair did ’not pull out 
readily (See Fig i ) There was marked oedema of the extremity at the end of twent}- 
four hours, but unlike the previous animals, the treated extremity was useful All of 
these rats survived and although some late sloughing occurred, healing took place without 
any disability 

A series of experiments were performed using 50 per cent nitric acid for intcnals 
varying from fifteen to sixty seconds A group of six rats were used to test the effect 
of the acid for each time interval, in three rats the acid was neutralized and in the others 
, thorough washing was employed Tlie rats 

tk which were exposed to the acid for filteen 

and thirty seconds whether treated b> 
neutralization or water, did not reveal a 
true burn, but there was the usual xantho- 
proteic reaction The ones which were 
immersed for forty-five seconds showed 
oedema of the extremity and this was 
equally marked in both groups The rats 
which were immersed for sixty seconds 
and neutralized acted entirely diffcrcntlv, 
however, from those which were washed 
In the former the extremity was curled 
up, shrunken, dark colored and useless, and 
death occurred in about eighteen hours In 
the latter the only evidence of contact with the caustic was oedema of the foot and chirac 
teristic coloration of the hair None of the animals revealed any evidence of disabihlv 
and all recovered 

Sulphuftc Aad — Similar experiments were performed with 96 per cent sulphuric 
acid The period of immersion was fifteen seconds The action upon the skin was so 
vigorous in the control animals during the 
next few minutes after the excess had been 
carefully wiped away that it was deemed 
advisable to wash after this interval to pre- 
vent prompt death There was immediate 
oedema redness, and complete loss of 
function of the extremity Death occurred 
m less than ten hours and in each instance 
autopsy revealed involvement of muscle in 
the burn A group of rats with similarly 
produced lesions were treated by prompt 
neutralization with a 5 per cent solution of 
sodium carbonate This procedure caused a 


-Showing rat 2|^hours after a six minute 


Fig 6 ■ 

contact with 37 per cent hydrochloric acid which 
was treated by washing with water (Compare with 
Figs 4 and S ) 
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Fig 7 -Showingrat iSliouri. after a six minute 
contact with so per cent sodium hydroxide Control 
animal in which the excess " “ “7 
aw ay w ith cotton Gangrene of hind leg is eviden 

(Compare v\ith Figs 8 and 9 ) 


tremendous sensory stimulation in those 
animals in which the amesthesia was grad- 
ually wealing off and a definite increase in 
temperature of the solution was noted 
Death generally occurred in animals so treated m ten hours and inv'ariablv in css 
than twenty-four hours A third group were treated by neutralization with 5 
cent sodium bicarbonate and again similar sensory stimulation was seen dunug 
process, but not as great heat evolution was observed CEdema and redness 
promptly and there was complete disability of the extremity which was drawn up 
the animal (See Fig 2 ) Eighteen hours later extensive sloughing of the skin over 
thigh began and death occurred in twenty-four to fortj -eight hours A fourth group vv 
treated by vigorous washing with water The sensorj stimulation which was seen u = 
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Fir 8- 


-Showing rat 24 hours after a six minute 
contact with 50 per cent sodium hydroxide which 
was treated by neutralization with acetic acid (Com- 
pare with Figs 7 and 8 ) 


the process of neutralization was not observed There was prompt redness and oedema 
of the extremity, but this subsided m about twenty-four hours The leg remained useful 
and at no time was there any disability caused by the irritant (See Fig 3 ) In no 
instance did any late sloughing occur and all animals recovered 

Observations were then made using 50 per cent sulphuric acid for an interval of 
thirty seconds In the control animals a burn occurred which extended down to muscle 
and the skin of the thigh formed one large slough No charring occurred These animals 
succumbed in about eight hours Neither the rats which were treated by washing nor 
those treated by neutralization showed 
any evidence of a burn 

The effect of immersion for one minute 
in a 25 per cent solution was next deter- 
mined The controls which weie sponged 
revealed only a slight redness of the ex- 
tremity but no actual burn The treated 
animals revealed no signs of the effect of 
the irritant Immersion for one and one- 
half minutes in a 10 per cent solution did 
not produce any lesion even in the con- 
trol animals 

Hyd}ochloi ic Aad — The caustic action 
of hydrochloric acid was much less vigor- 
ous than that of the acids just described 
It was necessary to immerse the extremity 
in 37 per cent acid for one minute and allow further contact for five minutes before pro- 
ceeding with treatment to produce analogous lesions to those previously described The con- 
trol animals showed a gradually developing oedema and the leg slowly went into a position 
of contracture (See Fig 4) The toes became gangrenous and after eighteen hours 
sloughing of the skin of the thigh developed Death occurred in about twenty-four hours 
The rats which were treated by neutralization showed sloughing of the skin of the thigh 

at the end of twenty-four hours the leg 

was useless and death generally occurred 
in about thirty-six hours (See Fig 5 ) The 
animals which were ticated bj' vigorous 
Avashing showed some osdema of the ex- 
tremity and redness of the feet (See 
Fig 6) At the uid of forh -eight hours 
the hair began to separate, but no slough- 
ing of the skin occurred and all rats so 
treated survived An effort was made to 
produce burns with less concentrated acid, 
but this was ineffectual because of diffi- 
culty experienced with the anaesthetic 
and protecting the lungs from the 
fuming acid 

Oigauic Actd<;, AcUtc And — It was 
deemed advisable to determine whether 
organic acids acted similarly to the mineral acids The animals were immersed in 99 per 
cent acetic acid for thirty seconds In the control animals the extremits invariably turned 
an intense red color, but the hair did not show anj alteration All of the rats succumbed 
in less than two hours and examination revealed that the skin which appeared intact upon 
inspection was completclj destroved and rcadilv separated from the muscle Little 
difference was noted between the animals which were treated bj neutralization from those 
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Fir 9 — Showing rat 24 hours after a six minute 
contact with so per cent sodium hydroxide which 
was treated washing Mgorousl> with water 
(Compare with Figs 7 and 8 ) 
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which were washed In each instance there was redema and redness but no actual slough 
mg of the skin Exposure to the same concentration for one minute merely increased tlit 
severity of tlie local reaction but no real difference was noted between the rats treated 
by the two methods When rats were immersed for one minute and an interval of fne 
minutes was allowed before proceeding with treatment all died regardless of what was 
done However, when the interval was lessened to two minutes before proceeding with 
the treatment, ail of the animals from which the acid was removed by washing survived, 
while two out of three which were treated by neutralization succumbed in less than 

eighteen hours 

Tiichlo) acetic Ncid— The caustic 
action of a saturated solution of trichlor- 
acetic acid was observed m three groups of 
rats The period of immersion was one 
minute The exposed e\trenut> in the 
control animals immediately became rigid 
and uas held in extension The skin be 
came milky white within a few minutes, 
the hair showed no change Death occurred 
in such animals in about one and one-half 
hours The animals which were treated bs 
neutralization and by washing slioiitd 
essentially the same picture The ex- 
tremity was useless, it was held rigidK 
in extension and the skin was white in 
color The entire leg in all these rats 
appeared devitalized Death occurred in the treated animals in ten to twelve hours 
Experiments were then done using a half saturated solution and exposing the animals 
for thirty seconds The control animals again showed complete disability of the exposed 
extremity The rats appeared quite toxic wnthin half an hour after contact with the 
acid and succumbed m four to five hours Tiie rats whose lesions were treated b\ 
neutralization showed the same characteristic white skm The leg was pulled up under 
the body but Avas used occasionally At 

the end of eighteen hours there was 
moderate cedema and the rats died in 
twenty-four to thirty-six hours, but at 
autopsy there was little gross evidence of 
a burn The rats which were treated by 
ivashing showed cedema of the foot at 
the end of eighteen hours, but no disability 
resulted from the lesion and the general 
activity of the animals did not appear 
decreased One rat died fifty hours after 
exposure to the acid Another showed the 
late development of a slough on the lower 
leg, but the toes remained intact and 
revealed no deformity 

A//.a/i 5ionc— According to Holland^ the effect of alkalies is local and 
limited to the part with which they come in contact Ammonia, houeier, 
may be an exception in view of the thiee lethal cases reported by Fairlirot lei", 
in which death occurred from lesjnratory and cardiac failure wnthin fite lonrs 
of the accident The corrosive action of alkalies aie thought to he due to tic 
free alkali combining mth the tissue elements forming alkaline allininmates 
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Fir 1 1 —Showing rat 24 hours “ ®;,’'A'"uch 

contact with so per cent (Com 

was treated by neutralization with acetic acid 
pare with Figs 10 and 12 ) 



Fig to — Showing rat 1 8 hours after a six minute 
contact with so per cent potassium hydroxide Con- 
trol animal in which the excess was carefully sponged 
away with cotton Gangrene of hind leg present 
(Compare with Figs ii and 12 ) 
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or with fats to foim soaps Their hjgroscopic action of withdrawing water 
from the cells also contributes to the neciosis The sloughs which they form 
are very soluble and consequently alkali penetrates deeply into tissues It is 
stated that the total effect upon tissue depends upon the total quantity of 
OH ions which can be split off under the conditions of the body The 
“actual 01 immediate effective alkalinity of a solution depends upon the 
dissociated OH ions, but as these combine wnth the tissues, fuither OH ions 
are split off (potential) alkalinity which continue the action 

RESULTS 

Sodium Hydioxidc—A long latent period for 50 per cent sodium hydroxide was 
observed It was necessary to immerse the extremity for one minute and allow the 
contact with the caustic to continue for five 
additional minutes before proceeding with 
treatment, m order to obtain a satisfactory 
lesion The skin and hair of the control 
animals varied but little from normal 
appearance at the end of this six minute 
interval Gradually cedema and maceration 
of the skin with the formation of thick 
cedematous sloughs developed (See Fig 
7 ) The maceration of the tissue was 
entirely unlike the destruction seen in 
acid burns and appeared characteristic of 
alkali burns The action of the sodium 
hvdroxide after once begun was rapidly 
progressive and all of the control animals 
were sacrificed in eighteen hours The rats 
whose lesions were treated by neutralization showed oedema and redness of the foot at 
the end of twenty-four hours and gradually the skin of the thigh and flank sloughed, 
however, recovery occurred (See Fig 8) The hair of the rats which were treated 
by washing remained intact No sloughing of the skin occurred (See Fig 9) The 
only evidence of a burn was moderate oedema of the toes and excoriation of the skin of 
the foot, however, healing took place promptly and without deformity 

Potassium Hvdi oxide — Here again on account of the long latent period, the same 
duration of exposure to 50 per cent potassium hydroxide was necessary as in the experi- 
ments with sodium hydroxide A progressive lesion was again noted in the control 
animals (See Fig 10 ) At the end of eighteen hours the foot was swollen and purple 
in color The skin was exceedingly moist and mascerated The toes were shrivelled and 
gangrenous The skin was broken in numerous places exposing the muscles of the thigh 
The controls were sacrificed at this time The lesions of the rats treated by neutralization 
were quite similar (See Fig 11 ) The extremity was useful but there was great disa- 
bility The skin was cedematous and red, and oxer the thigh sloughing occurred The 
toes were dark colored and presented the picture of a dry gangrene The rats treated by 
washing, unlike the control and neutralized rats, showed only slight redness of the foot 
(See Fig 12 ) There was no oedema and the extremity functioned normally^ The hair 
was every wdierc intact and it w'as difficult to actually demonstrate a burn 

Lime — An effort was made to produce experimental burns with lime but there 
are other factors involved than its purely alkaline nature Calcium oxide may be placed 
on dr\ skin and no reaction takes place, the skin hkew-ise tolerates calcium hydroxide, 
which IS not a very active alkali During the process of slaking, the factor of heat is of 
tremendous importance The heat of solution of a single gram of calcium oxide is 18,330 
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Pig 1 2 — Showing rat 24 hours after a six minute 
contact uith so percent potassium hydroxide which 
was treated by vigorous w ashing with’water (Com- 
pare with Figs 10 and ii ) 



EDWARD C DAVIDSON 


calories To test the duration of this thermal factor water was added to about 5 grams 
of calcium oxide The temperature immediately rose to 98° centigrade When activit\ of 
calcium oxide has once begun on skin there is an addition to this heat factor the aviditi 
of the lime for water which causes further tissue necrosis Because of this complicated 
action lime does not lend itself readily for investigation of tissue changes caused 
by alkalinity 

« 

Sensoiy Threshold of Skin — In view of the tremendous difference in the 
time factor observed in acids and alkalies before tissue injury occurred, it 


Table I 

Showing Laleiit Period of Sensory Stwnilaiion of Various Caustics 


Caustic 

C W M 

Latent period 

BCD 

Latent period 

W C E 

Latent period 

Acetic Acid 

99 per cent 

50 per cent 

25 per cent 

14" 

3' No stimulation 

3' No stimulation 

II 8 " 

3' No stimulation 

3' No stimulation 

17" 

3' No stimulation 

3' No stimulation 

Trichloracetic Acid 
Saturated Solution 
Half Saturated Sol 


14" 

rs" 

13" 

16" 

Potassium Hydrox- 
ide 

50 per cent 

25 per cent 

3' No stimulation 

3' No stimulation 

3' No stimulation 

3' No stimulation 

3' No stimulation 

3' No stimulation 

Sodium Hydroxide 

50 per cent 

25 per cent 

3' No stimulation 

3' No stimulation 

3' No stimulation 

3' No stimulation 

3' No stimulation 

3' No stimulation 

Ammonium Hydrox- 
ide 

28 per cent 

1 

3' No stimulation 

3' No stimulation 

3' No stimulation 

Nitric Acid 

70 per cent 

50 per cent 

25 per cent 

10 per cent 

4" 

37" 

3' No stimulation 

3' No stimulation 

2" 

22 6" 

3' No stimulation 

3' No stimulation 

8 " 

45" 

3' No stimulation 

3' No stimulation 

Sulphuric Acid 

96 per cent 

50 per cent 

25 per cent 

10 per cent 

3 5" 

50" 

3' No stimulation 

3' No stimulation 

46" 

45" 

3' No stimulation 

3' No stimulation 

4" 

48" 

3' No stimulation 

3' No stimulation 

Hydrochloric Acid 

37 per cent 

25 per cent 

T -0 

ro 

3' No stimulation 

17" 

3' No stimulation 



seemed desirable to determine the latent period upon liuinan skin before a 
sensory'' response took place These observations are sun^'inarized in lake 
It IS interesting to note that m the highly concentrated mineral and organi 
acids stimulation occurred in 3 5 to 8 seconds and relatively slight 
in the concentration cause a marked prolongation of the latent period 
a 25 per cent concentration was reached none of the acids gave a sensor 
response in three minutes It is of further interest to note that 50 per cen 
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THE TREATMENT OF ACID AND ALKALI BURNS 

sodium and potassium hydroxide and 28 per cent ammonium hydroxide gave 
no stimulation in three minutes 

Dismsston — The results of the experiments with acids and alkalies were 
quite uniform In eveiy instance the rats which weie washed thoroughly 
survived longei than those which were treated by neutralization, and the local 
lesion at any given period after exposure to the caustic revealed less evidence 
of irritation than those which were treated by neutralization The striking 
difference in the results of treatment by the two methods may be due to 
the additional trauma of heat of neutralization superimposed upon the already 
existing caustic burn Heat of dilution must be considered in the lats which 
weie treated by washing, but because of the method used, this heat was 
promptly carried away, and the sum total of the burn was that due to the 
caustic agent alone 

The question may be raised whether the results might not be further 
improved by neutralization of any of the alkali or acid which may still be 
present after vigorous washing No experiments to determine this point have 
been made It has been noted, however, that dilute acids and alkalies are not 
very actii/e upon the skin It is problematic whether the caustic in the slight 
dilution which is present after energetic washing can cause further tissue 
injury It might be added that after such thorough reduction of the con- 
centration that little damage might be anticipated from neutralization of the 
lesidual caustic 

CONCLUSIONS 

1 Concentrated mineral and organic acids react with skin promptly As 
the dilution of the acid increases there is a striking piolongation of the latent 
period Concentrated hydrochloric acid is a much less vigorous caustic than 
either concentrated nitric or sulphuric acids There is some evidence to 
suggest that ti ichloracetic acid is absorbed like phenol and acts as a general 
protoplasmic poison 

2 Sodium and potassium hydroxide react with skin only after a pro- 
longed latent period 

3 The results obtained in the treatment of experimentally produced alkali 
and acid bums weie decidedly better when the caustic agent was removed b}- 
dilution with water than when rendered inert by neutralization 

4 When tieatment by neutralization is employed, it should only be used 
aftei the maximal amount of the caustic has been removed by thorough 
washing 
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CONTRIBUTION TO THE STUDY OP BURNS, THEIR 
CLASSIFICATION AND TREATMENT 

By David Goldblatt, M D 
OF New York, N Y 

FKOM Tilt 5EU\ ICE OF DK JOIIK J KIOOnilEAD IN THE SEW YOilk POST QRtDUATB MEDICO. SCHOOL 

AKD nOSPITAI, 

1 HE multiplicity of methods and the difference m opinion in the manage- 
ment of burns shows that we have not yet mastered the question of their 
treatment It is because of this that I have made a study of 83 consecutive 
cases of burns treated at the New York Post-Graduate Hospital As a 
result of this study, I desire to call attention to a practical classification and 
a routine method of treatment that has given giatifying results over a tested 
period of years 

Classification — Burns have been classified, as to the agent causing them, 
into thermal, chemical, electric and ladiant energy burns, as to the extent 
of penetration into the tissues, into first degree, or erythema forming, 
second degree, oi blister forming, and thud degree, or eschar forming 
These classifications are explanatory and serviceable from an academic 
viewpoint, but as the practical tiend in surgery is to think of every condition 
in terms of end-results, the classification of burns learranged in accordance 
with this advance is a desideratum 

In observing cases of burns, it has impressed me that a division into two 
mam types — ^those that will inevitably heal with scar formation and those 
that will heal without scar formation — immediately puts into the mmd of 
the surgeon a piactical classification m which the expected functional end- 
result is predominant Thus, under this classification, we recognize a Type i 
or scar forming, and a Type 2, or non-scar fonuing burn This classifica- 
tion also, in terms of treatment, tells us that a Type i burn will require 
special treatment to minimize scairmg, whereas a Type 2 burn will require 
little thought to the possibility of scar formation and will necessitate only 
treatment directed to relieve the inflammation and pain Under Type i, 
the third degree, and under Type 2, aie the fiist and second degree burns 
of the old classification A fiist degree bum, unless extensive often requires 
household remedies only, so that this consideration concerns itself really with 
the second and third degree bums of the old system, which eventually come 
to the surgeon for treatment 

Further classification of these two types follovs a division into three 
stages based upon the pathological changes going on m the burned area, and 
treatment is directed to relieve the dominant symptoms in each stage These 
stages are not clear-cut They merge into one another, but for practical 
purposes they are the first, inflammatory or dermatitis stage, characterized 
by an immediate reaction to the causative trauma manifested bv all the classi- 
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cal signs of inflammation, the second, exudative or secietoiy stage during 
which the body casts off the dead tissues in the foim of a slough, and the 
third, granulating oi lepaiative stage, duimg which natuie attempts to bridge 
the loss m continuity of the tissues Each of these stages has a more or less 
definite duration time, 

f 

and I have found them to i 


be 2 to 4 days for the first 
stage, 6 , 10 or moie days 
foi the second stage, and 
weeks foi the last stage, 
depending upon the size 
and depth of the area 
burned and the form of 
tieatment applied 

Pathology — Patholog- 
ically a Type 2, or non- 
scan mg bum varies from 
a simple hyper semia of the 
ai ea without loss of 
stiuctuie to a moie severe 
inflammation and conges- 
tion with the eaily and 
lapicl formation of blis- 
ters of various size and 
extent The bases of 
these blebs consist of in- 
flamed skin and the con- 
tents of ambre-colored 
seium, which is fluid in 
the eaily stages and gela- 
tinous later The blood- 
vessels are congested and 
a few aie thrombosed 
The stratum germinati- 
vaim IS maikedly swollen 
and covered by a layei of 
small leucocytes In this 
type of bum, without the 



Tig 1 — T^peIIbu^l ten da\s atter in;ur> 


supei imposition of infection, there is a reti egression of the signs of inflam- 
mation with a return to normal of the skin in fiom ten da\s to three weeks 
wnthout leaving a scar A discoloration or pigmentation, however may last 
for a long time If the burn is of the Tvpe i, oi scar forming v'arietv , there is 
a destiuction of the whole skin la}er usuall} involving the underlvnng struc- 
luies There is a coagulatioii'^f the cell contents, destruction or thrombosis 
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of the blood-vessels of the corimii, and the intercellular spaces aie filled 
with broken-down albuminous products In response to this severe trauma 
there is a marked inflammatory reaction together with a vasodilatation and 
alteration m the vascular walls, resulting m an increased permeability of the 
vessels with consequent loss of circulatory fluids by a pouring out through 
the vessel walls This also causes an increased concentration of the blood 
m extensive burns and Underhill ^ has called attention to this blood con- 
centration as the result of pathologic exudation which accompanies the 
vasodilatation 

Healing cannot take place until this dead tissue is removed or allowed 
to slough away From this necrotic tissue, due to heat coagulation, there is 
absorbed into the blood stieam a toxin, due very likely to tissue autolysis 
which IS the cause of the toxic or secondary shock Experimentally, Robert- 
son and Boyd ^ have shown that a substance is produced m burned tissues 
(in laiger quantities in extensive bums of the skin than in those of other 
tissues) which circulates m the blood, either m or closely adsorbed to, the 
red blood cells, and which causes the toxic shock and, m some cases, death 
Toxic matenal is produced m increasing amounts following the burning of 
the tissues until the mteival from 24 to 36 hours after the injury It is 
pioduced only as the result of burning living tissues The toxin is most 
highly concentrated in solutions of corpuscles suitably treated, and least in 
the seium Qiemically, this toxin consists of pi unary and secondary pro- 
teoses Like snake venom, it is made up of two portions, a necro-toxic and 
a neuro-toxic substance The former is not destioyed by heat and is diffusi- 
ble , the latter is thermolabile and colloidal Robei tson and Boyd ® found no 
evidence of the formation of antibodies against the burned toxin Extracts 
of burned living skin were toxic Extiacts of skm burned post-mortem were 
inocuous The contents of burn blisters were not toxic 

Invariably, in all burns of the Type i variety, infection supervenes and 
if no toxic shock is present, the inflammatoiy reaction becomes aggravated 
usually after 24 to 72 hours, corresponding to the incubation period of the 
associated infective organisms, and instead of a simple inflammation, the 
result of an iriitant, we have now to deal with a superficial infected wound 
and the clinical picture henceforth will be influenced by the extent of the 
bum and the type and virulence of the infective organism The organisms 
we most commonly found were the pus cocci Because of the frequency o 
this associated infection, Moorhead ■* aptly defines a burn as “ an mfecte 
wound due to heat ” 

Of burns, those produced by moist heat, such as steam or hot liquid, we 
have found to be the most penetrating, while those produced by flame an 
electricity we have found to be the more superficial It has been our expen 
ence that the extent of the burned area was of far more importance as to 
prognosis than its depth This is in accord with McLeod ’ who further 
wiites as regards prognosis, that a burn of even mild degree may cause a 
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fatal issue and that this is almost inevitable if the area affected is more than 
one-third of the total bod}' surface 

Burns by electricity are always associated with flame production so 
that theie is an injury to the deeper tissues by the electric curient plus the 
burn of the skin by the ^ - 

flame The latter pro- 
duces a singeing of the 
skin, as it were, and if 
the current is not very 
high we have found the 
resultant burn readily 
amenable to treatment A 
common site for this type 
of burn is the face or 
hands, such as occurs m 
electric welders and 
workei s on the tracks 
of electiic railways 
Schridde" has found that 
burns produced by elec- 
tiicity are histologically 
identical with those pro- 
voked by the application 
of gieat heat Of the 
commoner gross patho- 
logic findings in death 
due to bums, degeneia- 
tive changes in the liver, 
spleen, kidneys, bone 
mallow and paiticularly, 
the adienals, were the 
outstanding findings of 
Olbiycht" and Weiskot- 
ten Recently, Hartman, 

Rose and Smith ^ have 
demonstrated an increased 
output of epinephnn from fig 2 
the suprai dials within a 
few minutes after burns occur, even m conditions of amesthesia The inerease 
may persist for seieral houis Under such circumstances, a depletion of epi- 
nephiin and of lipoids m the suprai enals mai result The demonstration that 
burns cause an excessne actnity of these glandular structures ma> help to 
explain some of the manifestations that ha^e been difficult to interpret The 
se\ ei e degeneratn e changes described ha\ e been compared to the demonstrated 
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occasional comparable elYects of diphtheria intoxication Death, when due 
to burns, is from traumatic shock when occurring in the first 24 hours, and 
from toxic shock when occurring m the second to the fourth day Blumenau 
reports 43 per cent of deaths m his series as occurring during this penod 
of toxocmia 

Healing and repair of burns on account of the superficial location is 
slow, and a large bum may take months to heal unless hastened by skin 
grafting The same laws governing repair aie active in healing after burns 
as in wounds made by the scalpel or other instrument, except that the result- 
ant scar, instead of being distributed in the depths of the tissues as 111 
abdominal wounds or deep wounds elsewhere, is spread out on the surface 
and almost entirely visible By virtue of this distribution, shrinkage of bum 
scars IS responsible for marked contractuies and deformities, and the treat- 
ment of a burn should ahrays be with a mind open to this possibility 

Clinical Findings — Qinically, burns manifest a complex of symptoms 
referable to the site of the lesion and also as to the general effects Of the 
general effects, traumatic shock is the eailiest and most important and 
requires prompt measures to tide the patient over it It may be a concomitant 
of either type of burn, if extensive We have often observed it in a Type 2 
bum of the face where the extent and intensity of the bum did not warrant 
so piofound a reaction and we believe the marked leaction following burns 
m this area to be a nervous manifestation Bearing m mind the anatomy 
of the skin with its rich distribution of sensory nerves, we can readily 
understand that those parts of the body that are neivously unstable will 
give a more maiked' reaction The face, neck and upper chest, being nor- 
mally the blush aiea and neivously unstable, are easily influenced by trau- 
matic as well as by ofhdi stimuli Shock occuirmg aftei the first 36 hours 
IS toxic in ongm The toxaemia lesponsible lor this may last 2 to 4 days and 
manifest itself by rise m temperatuie and pulse rate, drowsiness or restless- 
ness, often vomiting and, m children, convulsions mav occur It is m no 
way related to the infection that supervenes, but is the result of a toxin 
liberated by the autolytic process going on m the burned tissues, as explained 
under the caption of Pathology Later on, the daily use m temperature 
and secondary anemia that follows are due to absorption from a widespread 
surface infection 

Of the local symptoms, pain is by fai the most conspicuous and trouble- 
some, often requiring laige doses of moridna for its relief The unnan 
finding's in our series were mostly negative, with a few cases showing traces 
of albumin When appearing, this was a constant finding only during the 
dermatitis stage, gradually becoming less and less as the burn enters the 
secretory stage The clinical picture during this stage is that of a more or 
less widespread wound infection, secreting a puiulent or sero-puruleiit dis 
charge covered with aieas of sloughed tissue, ranging in color from a light 
3’'ellow to a brown or black The edges of the wound show a bluish border 
of epithelium growing toward the centre in an attempt at h'^almg In tlie last, 
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01 granulating stage, the appearance is that of a clean gianulating wound 
which may show a tendency towaid heaping of the granulations, especially 
near the centre There is less of a puiulent and more of a seious discharge 
now and the area continues to giow smaller undei the ad-vance of the epithe- 
lial coveiing spreading fiom the periphery 

Oui senes presented an inci eased concenti ation of the blood, but not as 
much as lepoited by otheis Theie was an mciease m the mtiogenous waste 
products, more marked m cases terminating fatally The chlorides weie 
diminished but not sufficiently to make this a basis of theiapy Marked 
changes in the hvei weie evidenced by an increase of bile pigment in the 
blood and output of uiobihn in the uiine which, we believe, will piove of 
importance m therapy 


lotal munhet of casc<; m ilns senes, 83 
Type I variety (scar-forming) 16 

Type 2 variety (non-scarring) 56 

Type I and 2 ii 


Siles 

Face 17 

Face and hands 25 

Chest and back 6 

Lower extremities 12 

Upper extremities 17 

Abdomen 2 

More than one-fourth of body 4 

lime claf<ie(! behveen leccift of bion and 
hospital adiin<!swn 

One hour 6 

Less than one day 23 

One day or over 19 

Less than one week 25 

Over one week 4 

Over one month 6 


Causative ti auma 

Electricity 47 

Hot liquids 17 

Flame 8 

Gasoline 6 

Steam 4 

Chemicals i 

Aye incidence in dc cadet 
First 8 

Second 4 

Third 29 

Fourth 19 

Fifth 18 

Sixth and over 5 

Ca\et icqinniig ofci ation 11 

Skin graft 7 

Debridement 4 

Complication’; 7 

Tetanus 3 

Osteomy'ehtis 4 

Deaths 3 

T etanus i 

Toxic shock 2 


TREATMENT 

In appioachmg the pioblem of tieatment m bums, we considered the 
ph 3 '-siological functions of the skin which lineflj stated are — sensation, excre- 
tion, tempeiatuie legulation and respii ation We attempted to adopt measures 
that would not fuithei inteifere with the above functions in an already 
damaged skin For this leason, we weie early advocates of the open air 
exposuie and ladiant heat methods of tieatment m burns We dislike to 
employ any occlusne type of dressing such as the paraffine or ambrine 
methods, because we believe them to be non-surgical and unnecessary Since 
^^e have adopted the treatment outlined below, y\e find the necessity for 
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skin grafting to be less freejuent, and in oin senes of 83 cases, this operation 
was done only seven times Fuither, an occlusive diessmg shortly becomes a 
pus poultice in an actively secreting infected wound tending to retain the 
secretion, thus promoting the absorption of toxic products 

In our treatment we follow the same subdivision of the stages of burns 
as outlined under the caption of Pathology, and attention is diiectecl to both 
the local and geneial manifestations of the case 

Duiing the fiist, 01 toxic stage, shock and toxaemia are the eaily mani- 



Fig 3 — Type I and II bum eight days after mjurj 

festations Shock is combated by placing the patient in the “ shock position, 
applying external heat, foicing fluids and lelieving pain External heat ma) 
be applied eithei in the form of radiant heat from electric lights attached 
to a cage applied over the patient with the lights no neaier than 12 inches 
from the body This need not be a highly complicated piece of mechanism 
and can be leadily improvised at the bedside If electiicity is not aiailable, 
diiect heat may be applied by means of hot water bags or automobile inner 
tubes filled with hot watei and placed at the sides of the patient, 01 hot 
compresses Fluids are forced by ever^'^ avenue of entrance — mouth, rectum, 
infusion, 01 hypodermatoclysis Fluids at this time serve a double purpose 
maintaining the circulation and lessening dehydration, and diluting the poisons 
m the blood stream Because of the tendency to acidosis, weakly alkaline 
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fluids aie used, and for this puipose, a 5 pei cent sodium bicarbonate 
solution has given us very good results The pain associated with the 
initiating trauma is responsible for this primary shock, and for this reason, 
sedatives continuously and often in laige quantities are indicated Stimulation 
for caidiac 01 respiratoiy failure aie indicated as the necessity foi then 
usage ai ises 

Locally, the burn is regarded as a w'oiind due to heat, and as such is 



Fig 4 — Same as Fig 3 three w ecks later 


dealt with suigically as othei wounds Therefoie, steiilization with tincture 
of iodine, one-half strength, is piunauly instituted, followed by the applica- 
tion of a wet diessmg of a sterile solution of sodium bicai bonate, lo pei cent 
This use of iodine seems at first paiadoxical, m Men of the excruciating 
pain associated with burns, but its rationale is seen vhen ve reniembei that 
the neciotic tissue is inseiisitne and that the pain is due to the injur\ and 
in nation of the nei\e endings l}ing beneath 

The dressing is made of loose flufis of gau/e m the folds of which seieral 
small soft lubhei tubes of the Carre! t\pe or plain tubes with fenestrations 
111 them are mcoriioiated and are allowed lo protrude be>ond the bandage 
32 49r 
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This allows of easy saturation of the dressing periodically without removal 
of the bandages or the flooding of the bed This bicaibonate dressing is kept 
constantly wet and maintained for 24 to 48 houis, by which time the shock 
if present at the beginning, will have either entirely disappeared or become 
greatly ameliorated The diessmg is then completely changed by soaking 
and a new diessmg of similar type is applied and kept on for 2 or 3 days 
longei, by which time the acute inflammatory character of the wound 
changes to the milder appeal ance of the second 01 secretory stage At tins 
time, as stated before, the secondaiy or toxic shock is apt to appeal For 

this reason, fluids are 
> still pushed If It should 
appear, in spite of treat- 
ment, blood transfusion 
will prove of decided 
benefit We have had no 
occasion to use the e\- 
sanguination-transfiision 
treatment, as advocated 
by Robertson and Boyd” 
and regard it as a heroic 

Fig S -Burn of hand, seven days after miury treatment 

All dressings aie now lemoved, blisters are opened aseptically, and the 
burn is exposed to sunlight during the day This is done by exposing the 
wound to the direct sunlight beginning with 5 minutes eveiy 2 hours and 
increasing to 20 minutes, and in the intervals, to the air If sunlight is 
not available, ordinary electnc lights may be suspended at a distance of 
12 inches fiom the body and kept there for a period beginning with 10 
minutes every 2 horns and increasing to 30 minutes At night, a wet 
dressing of sodium bicarbonate solution is applied Continued use of alka- 
line dressings is employed to soften the crusts which form because of the 
air exposure, and to check the piocess of autolysis going on m the burned 
tissue W lener has shown that the intracellular proteoses act only ni a 
faintly acid medium and that their activity is entirely checked by a slight 
shift to the alkaline \Vhere the hum is extensive we have found sodium 
bicarbonate baths of great benefit in helping in the separation of sloughs 
This is continued until active secretion ceases, which may he from 6 to 10 da)S 

In children where acidosis is apt to be more marked and where late 
shock IS not an uncommon occurrence, alkaline baths have proven of 
decided value 

Vogt,'® Robertson and Boyd '■* and others have demonstrated that the 
eaily complete removal of the burned tissues will prevent the development 
of toxsemia Others have advised the removal of as much of the necrotic 
tissue as possible, under a general anaesthetic or large doses of morphine, 
thus removing the source of the toxaemia The use of these energetic meas- 
ures IS advocated after the primary^ period of collapse 
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There aie cases, however, ni which the vitality of the patient might be 
taxed to such a degree by this therapy that a case with an othei wise favorable 
prognosis might conceivably end fatally Further, the idea of the administra- 
tion of an aniESthetic cannot be accepted too lightly, in view of the fact that 
theie IS congestion of the lungs as well as of the abdominal wscera We 
have found the use of sodium bicarbonate diessings and baths, if not as 
heroic, to have proven adequately efficacious at this stage of the burn 

More recently Davidson has been using a 5 per cent aqueous solution 
of tannic acid to coagulate the necrotic tissue, and reports good lesults 
He claims that the tannic 
acid coagulates the in- 
juied tissues only, form- * 
ing a membrane over the 
buined aiea One is not 
entirely ceitain, howevei, 
whether this tanning pro- 
cess does not tan devita- 
lized tissues which might ^ 
otherwise have lecovered, 
thus increasing the extent 
of the slough Furthei, 
the foimation of a ciust invites infection not only of the aeiobic, but par- 
ticularly of the anaerobic organisms, predisposing to tetanus infection which 
IS not as infrequent m bums as one would su] 5 pose, theie being 3, cases of 
tetanus in oui senes, with one death Also, the piesence of the acid medium 
would promote the piocess of autol}Sis which we aim to ariest Because of 
these possibilities, this foim of therapy lends itself to selected cases only and 
cannot be used in the presence of infection 

After active secietion ceases, which may be fiom 6 to 10 days, the burned 
aiea assumes the chaiacteristics of a granulating wound and the tieatment 
hencefoith consists of the sunlight or electiic light exposuie during the da}, 
and at night a diessing of equal paits of sterile olive and camphoiated oil 
applied on flat pieces of gauze This dressing, applied at this time, is not 
painful and the camphor m it acts both as an active stimulant for the growth 
of gianulations and as a geimicide In addition to this, we ha\e been using 
With giatifymg lesults, exposure to the ultra-violet ra}S, as follows After 
removing all crusts and pus from the surface of the burn, the area is exposed 
to the air cooled t}pe of lamp, or alpine lamp, at a distance of 24 inches 
and an exposuie time of 3 minutes The distance is decreased at each 
treatment, which is eveiy othei day b\ 4 inches, until 12 inches is reached 
The exposure time is then inci eased — a minute e\eiy treatment until 5 
minutes are 1 cached and this is maintained until after epithelization is 
complete The effect is a steiilization of the wound diving up of the secre- 
tions, and hastening of granulation and epithelization To furthei hasten the 
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growth of epithelium, we use a dressing of a dram of scarlet red to an 
ounce of sterile olive oil, and strapping of the periphery of the wound 
with flamed adhesive plaster 

Incases of Type i burn where the absorption from a widespread area o\er 
a prolonged period of time produces an exhaustion of the patient, periodic 
transfusions are of marked benefit and enhance the processes of repair 

During all these stages, the postural position of the patient is of the 
greatest importance If the bum is situated near any of the folds or creases 
of the body, these should be mobilized earl}', and where immobilization is 
indicated, on account of excessive pain, it should always be in a position 
of maximum give, x e , in complete abduction and extension of the part 
Although contractures are spoken of as a late manifestation of burns, it is 
at this time that they can be prevented, hence the importance of posture 
as a prophylactic measure 

The treatment outlined above holds true for burns anywhere in the 
body, except the face Here the first stage is carried out as above, but when 
exposure to the sun and light is instituted, the night dressing consists of a 
10 per cent boric acid ointment For the eyes, lo per cent arg}iol installa- 
tions and boric acid lavages are eaily instituted To prevent contractures, 
by means of mobilization of the face, early movements should be encouraged 
and blowing out the cheeks, wrinkling the forehead and the use of chewing 
gum have proven helpful 

S]im Gxaftxng — In following out the above routine of treatment, we 
have found the use of skin grafting becoming more and more an indication 
m cases that have had their preliminary treatment elsewhere The t}pe of 
graft to be used is largely a matter of individual choice or custom of the 
surgeon We have been in the habit of applying the following rule Where 
the burn is extensive m area but not m depth, we use the Thiersch t}pe of 
graft, w'here the area is small and shallow', the pinch type, and where the 
burn IS deeply penetrating, the flap type of graft In all cases, w'hereier 
possible, auto-graft is desirable Where this is not possible, a donor of the 
same blood grouping w'lll gn e a better chance of ‘ take ” 

Debi idcxncxit should be used in selected cases only, not as a routine hi 
burns, it has very much the same indication as m compound fractures and 
must be chosen w'lth a good deal of care It is indicated in Tvpe i inirns 
where the slough is localized If the burn is too extensive, it subjects the 
patient to too great a shock In children it should be done verv, \er3 rareli 
Debridement as commonly practiced, is sacrificing of tissues Skin grafting 
IS repair Therefore, it is a hospital problem and, indeed, a problem m 
plastic surgery 

CONCLUSION 

1 Qassification of burns into scarring and iion-scarrmg t}pes constant!' 
keeps the functional end-result in mind 

2 The know'ledge of a Type i or scarring burn, will require special 
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tieatment to minimize scai, whereas a Type 2, or non-scairmg bum will 
not require special treatment, makes this classification of practical importance 

3 The open air and radiant light method of treatment have proven 
adequate and serviceable over a piolonged peiiod of time 

4 It has lessened scar foimation and decreased the frequency of skin 
gi af ting 

5 It has taken burns fioni the Carron oil, saHe and feitilizei type of 
management and placed their treatment upon a suigical basis 

6 The open an method of treatment makes the lesultant seal more 
unifoim in appearance and moie lesistant to the iigois of climate 

7 Debiidement should be employed only after careful study and con- 
sideiation of the individual case 

8 There are two types of shock — piimary or traumatic, and secondaiy 
or absorptive — due to anaphylaxis from protein-split pioducts Late shock 
IS due to absorption fiom infection, the oiganism usually being a coccus 

9 An important part of the treatment is prevention of infection, iiregulai 
scars and contractures 
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POST-OPERATIVE WATER METABOLISM AND THE 
INTRADERMAL SALT SOLUTION TEST* 

A PKELIMINARY REPORT 

By Kenneth E Appel, M D 

AND 

Selling Brill, MD 

OF Philadelphia, Pa 

FBOM8UBOICU DIM3ION n— (on G 1 MOLLEE) HOSPITAL OF TIIF UMI EBSITV OF PE>JNS1I \ ANU 


In the post-operative treatment of patients one of the most important 

problems is that of the water metabolism of the body Dean Lewis ^ last 
^ .. . . 1 .A P/Af. rrFpal nmnimts Ot 


spring said, 

Fluid rtiSAp 
in^te mip, 

o • 

7000 T'o 


“ there is a tendency to administer too great amounts of 

fluid, and some one 


CASexiii 




TirrieTesT. KpJ 


■■■ 


should attempt to deter- 
mine the amounts re- 
quired m different groups 
of cases to maintain the 
water balance ” It is a 
problem, therefore, how 
much water should he 
given post-operatively m 
the various types of cases 
and what is the most 
satisfactory method ot 
giving it in the individual 

case 

There are a number 

M o ‘^‘1 'to of tests that are used or 

JT-c„ xni can be used .n dcternim- 

.he degree of dehydrat.on .hat ex.s.s .n the organs 
water that can be absorbed by the various routes is a rougl 
hydrophilic state of the tissues The clinical syinp oni . 

an indication of the need of the body for water T J 
however, for the correlation between the degree 

tissue dehydration is not definite, an in t le secoi voided is proh- 

morphine masks subjective symptoms The amount o ections to 

ably the most useful test of the water metabolism Thereje 

It, however The determination of the J are^ other methods 

or the refractorimetnc estimation o tie ^ j. ^j^^t a considerable 

applicable to this problem It is conceiva e, a ^ ’(content of the blood 
degree of tissue deh ydration can exist before th ewater_^^ _ 

♦Read before the Philadelphia Academy of Surgerj, December , 9 
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POST-OPERA nVE WATER METABOLISM 

IS altered A method which seemed to offei the possibility of objective meas- 
urement of the need' of the tissues themselves for water seemed to present 
Itself m the disappearance time of an intradermally injected quantity of 

salt solution ^ 

The mechanism of the test is disputed It is bound up with the problem 
of cedema m general Some workers have explained it on the basis of 
Martin H Fischer’s = work, who pointed out that fibrin absorbed more water 
in an acid solution than in a neutial one, and who offered an explanation of 
nephritis, oedema, and other pathological processes on these basic facts 
There are certain fundamental, experimental objections to this theory 
Another theoi} that per- 
haps explains the phe- 
nomenon in our type of 
cases, depends on the 
balance between capillary 
pressure and the osmotic 
piessure of blood 

In 1923, McClure and 
Aldrich ® first described 
the intradermal salt solu- 
tion test Their method 
was to inject intrader- 
mally 02 cc of an 08 
per cent sodium chloride 
solution and note the 
disappeaiance time of the 
wheal They found that 
the normal disappearance time was roughly sixty minutes, but that in 
cedematous conditions (nephritis, cardiac decompensation, ansemia) the dis- 
appearance time was decreased to as low as three and seven minutes m 
two cases Since then, reports by a number of in\estigators have appeared, 
applying this test to a Aanet) of conditions In nephritis''' it was shonn that 
a reduction in disappearance tune preceded the clinical e\idence of oedema and 
that an increase in the reduced disappearance time preceded the disappearance 
of oedema In the toxamnas of pregnancc " a decreased disappearance time 
has liecn demonstrated, and the more reduced the disappearance time the 
severer the case Patients with scarlet fever.'' diphtheria and pneumonia “ have 
been found to have a reduced disappearance time the reduction liemg parallel 
to the se\erit> of the intoxication The administration of tlnroid extract 
to mj'xcedematous patients has been <?hoi\ n to decrease the disappearance time 
of the vhea! 

Experimental interference with the jicnphcral circulation in rabbits nas 
found to decrease the disappearance time ” The normal time of disajipear- 
ance vas found to l>e reduced m such condition*- as diabetes \Mth gangrene, 
cndaitentis obliterans intermittent claudication and arterial emboli Read- 
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CftSeXv 


mgs of ten minutes, for example, weie found only in tissues inimedmtcK 
above areas of gangiene, while leadings between ten and twenty-five minutes 
were held to be suggestive of developing gangrene With varicose veins the 

Fluici — rate of disappearance 

itiRKe CftSeXv varied accoiding as the 

To<S 7o member was elevated or 

60CO eo dependent A case was 

1 eported in which it 

5000 sro \ was difficult to tell 

b whether the condition of 

\ 

^ooo ^0 tlie patient was due to 

'\ s h 0 c k o 1 hemorrhage 

3000 30 (, , 

[ <' after a crushing injury 

2000 ao \ I to the thigh A normal 

\ a disappearance time of the 

looo (o — , , S intraclermal salt solution 

^ in the wheal seemed to 

TirneTest ^ Et o zs 72- 96 \ao 1 ule out circulatory daiii- 

R-aop Posfep age to the member and 

Fig 3 —Case XV Condition was held to 

be due to shock Autopsy pioved theie had been no rupture of the vessels 
A circulatoiy disordei masquerading as a traumatic condition was demon- 
strated by the test We see, therefore, that although the test has been used 

111 surgical conditions, it — 

has not been used pri- 'nK\ie]j{ne r-' o a vui 


time Test Jias 


filsfep 

Fig 3 — Case XV 


\ao Wq 




, , , n i—i I l^se XW I 

manly to determine the roab * 70 

nature of the watei bal- 

6000 

ance of the body 

The technic employed 5000 

by us follows Fioin a 

tuberculin syimge o 5 c c dooo 

of a sterile 085 per cent i) [ 

sodium chloride solution 5 b J 

IS injected intradermally ^.ooo 20 K- 7^"^/ — 

into the skin overlying t>\y - — ^5 

the peroneal tendons looo Jo 

directly above the exter- 

nal malleolus Two TTmelcsT hus. o 48 ’"2 96 

wheals are made about fSsiop 

2 cm apart and the time „ 

required for their disappearance to light touch “ unassisted b}' inspection is 
determined We found that, m a small seiies of normals with our method 0 
injecting only o 05 c c , the disappearance time was about thirty minutes 
although occasionally some lasted as long as fifty or sixty minutes Below 
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twenty-five to thnty minutes we felt was abnoimal, and an) thing below ten 
minutes was distinctly abnormal The leasoii we elected to use such a small 
wheal was because of the time-saving factor on a busy surgical service Our 
normal figure therefore, of thirty minutes is much shorter than that used by 
previous observers It is possible, too, that the end point of a smaller wheal is 
less satis factoiy than a laiger one In mterpieting the disappeaiance of the 
wheal, one must beai in mind the other conditions beside dehydi ation in which 
there is a decrease in the wheal disappeaiance time, vie , circulatoiy disturb- 
ances (such as occur in emboli, thrombosis, artenoscleiosis, thiomboangeitis 
obhteians, and diabetes) , conditions pioducing cedeina (caidiac and lenal 
disease) , toxic conditions (pneumonia, scailet fevei, diphtheiia, toxccmias of 
piegnancy), and ainemias The chloiide metabolism in intestinal obstiuction 
may be an additional factor 

The small numbei of observations that follow are offeied meiely as 
suggestions We aie by no means sine of the mechanism involved in this test 
01 its ultimate value as a test for body dehydi ation 


Case I — F F, male, age sixtj -eight jears Symptoms of repeated hccmatcmcsis 
for several clays Diagnosis Duodenal ulcer X-ray uncertain Unoperated Dis- 
appearance time twenty minutes 

Case II — M M , male, age twenty-four yeais Diagnosis Right inguinal hernia 

Time of Test Whcil Disippoarmce Time 

Pre-operative yo + minutes 

Post-operatne, 24 hrs 35 -) minutes 

Casi III — R G, male, age twenty-six years Diagnosis Right inguinal henna 


Time of Tost Whcsl Dissppesr nice Time, 

Pre-operative 30 + minutes 

Post-operative, 24 hrs 35 + minutes 


Casi IV — G G, male, age thirty-fit c years Diagnosis Duodenal ulcer chi nine 
appendicitis Operation Oversuture of ulcer , posterior gastro-enterostonn , appendec- 
tomy 

Time of Test licit Disippcarmce Time Inlike 

Pre-operative 32 minutes Htpodcrmochsis EiUerocltsis 

Post-operative, 35 lus 30 minutes 3250 cc 4000 cc 

Casi V — E L , female, age fifty veais Diagnosis Carcmoiin of stom ich Opera- 
tion Suiiiotal gastrectomt Posterior Poha 

Time of Test M licit Disippcarancc 1 inic Iiilikc 

Pie-operative 45 minutes H\ podcrmocK sis Eiilerochsis 

Post-opentu e, 34 hrs 35 minutes 4000 c c 3000 c c 


Case VI — M L,fcnnlc age fifty -set cn \e irs Dncnosis Right pyonephrohthi isis 
Operation Right nephrectomy and transfusion 


Time of Test 
Prc-opcratitc 
Post-opcntitc, 5 hrs 


Post-operatit e 24 hrs 
Posl-opcralitc, 13 dits 


\\ hell Disippcirircc Time I" ito 

50 minutes (Patient hkd proimdt — trun- 

13 minutes nision 500 cc intratenouv 
son c c 

1 ot d int ik( 341V1 c c 


I s minutes 
30 mimite s 
oOf 
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Casl yil-L M, female, age fifty-seven years Diagnosis Pernicious -m^emia 
Chronic calculous cholecystitis Operation Cholecystectomy, splenectomi Transfusmn 
Hb, 37 per cent , red blood-cells, 2,300,000 ’ 

Time o£ Test Wheal Disappearance Time Intake 

Pre-operative 2 minutes ) 

Post-transfusion 5 minutes) “‘ood transfusion, 500 cc 

Post-operative, 10 hrs 8 minutes 3000 cc (?) 

Post-operative, 11 days 4 minutes 1500 cc per day (Hb, 51 per 

cent , red blood-cells, 2,600,000) 

Case VIII —V M , female, age eighteen years Diagnosis Post-operative adhes- 
ions Operation Exploratory laparotomy, Ijsis of adhesions 

Time of Test Wheal Disappearance Time Intake 

Pre-Operative ? 

Post-operative, 30 mm 50 minutes 

Post-operative, 24 hrs . 50 minutes 2500 enteroclysis 

Post-operative, 72 hrs 25 minutes 650 mouth (24 hrs ) 

Case IX — H S , female, age forty-five years Diagnosis Acute calculous cliolc 
cystitis Operation Cholecystectomy 


Time of Test Wheal Disappearance Time Intake 

Pre-operative ? 

Post-operative, 30 min 45 minutes 

Post-operative, 24 hrs 35 minutes 3500 cc enteroclysis 

Post-operative, 72 hrs 30 minutes 1250 cc by mouth (24 hours) 

Case X — R S , female, age tliirty-six 3'ears Diagnosis Chronic appendicitis 
Operation Appendectomy 

Time of Test Wheal Disappearance Time Intake 

Pre-operative 32 minutes 

Post-operative, 30 hrs 55 minutes 4500 c c enteroclysis 

Post-operative, 52 hrs 75 minutes 210 cc (mouth), 2500 eiitero- 

clysis 

Post-operative, 72 hrs 55 minutes (?) intahe by mouth 

Case XI — M S , female, age nineteen years Diagnosis Trophoedema of left foot 
Operation Exploratory laparotomy 


Time of Test Wheal Disappearance Time 



Toot 

Leg 

Pre-operative 

2 

inin 

18 

min 

Post-operative, 24 hrs 

27< 

min 

45 

mill 

Post-operative, 48 hrs 


mm 

40 

min 

Post-opeiative, 72 hrs 

19 

mm 

40 

mm 

Post-operative, 96 hrs 

20 

mm 

20 

mm 


Case XII — C E , male, age sixty-three years Diagnosis 


Intake 


600 c c by mouth 
? 

? 

? 

Carcinoma of stomach 


Operation Exploratory laparotomy 


Time of Test Wheal Disappearance Time Intake 

Pre-operative 20 minutes 

Post-operative, 6 hrs 17 minutes 600 c c enteroclysis 

Post-operative, 24 hrs 17 minutes 2000 c c enteroclysis 

Post-operative, 48 hrs ? 

Post-operatne, 72 hrs 42 minutes Fluid by mouth (?) 

Post-operatn e, g6 hrs 30 -f minutes 
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Case XIII— S K, female, age forty years Diagnosis Jaund’ce, unknown et!olog\ 
Operation Clioledochotomy , cholecystostomy 

Time of Test Wheal Disappearance Time Intake 

Pre-operative ^ Enteroclysis Hjpodermochsis 

Post-operative, 24 hrs 23 minutes 2500 cc 2000 cc 

Post-operative, 48 hrs 9 minutes 1250 c c by mouth 

Post-operative, 72 hrs 13 minutes 2820 c c by mouth 

Post-operative, 108 hrs 30 minutes ^ 

Case XIV — M C, male age fortj -eight j'ears Diagnosis Carcinoma of sigmoid 
Operation First stage, Mikulicz 

Time of Test Wheal Disappearance Time Intake 

Pre-Operative 10 minutes 

Pre-operative, 12 hrs 25 minutes 2000 cc hypodermocbsis 

Post-operative, 24 hrs 7 minutes 3700 cc hj podermoclvsis (4- + vomiting) 

Post-operative, 48 hrs 29 minutes Hvpodernioclysis Mouth Intrateiious 

4300 cc 1200 cc 1000 cc 

( + + vomit) 

Post-operative, 72 hrs 30 minutes 3200 c c 900 c c 500 c c 

Note — Directly after intravenous glucose injection patient had a chill and the tem- 
perature, pulse, and respiration rose to 1042, 140, 38. respectively The wheals disap- 
peared in four minutes, but the followung morning disappeared in thirty minutes 

Case XV — A K, female, age thirty-six years Diagnosis Carcinoma jejunum 
Operation Entero-enterostomy 

Time of Test Wheal Disappearance Time Intake 

Pre-Operative ^ Hypodermoclysis Enteroclysis Mouth 

Post-operative, 24 hrs 30 minutes 3500 c c 2500 c c 

Post-operative, 36 hrs 14 minutes 4000 c c 500 c c 60 c c 

Post-operative, 72 hrs 10 minutes 2500 cc Transfusion, 3=;o cc 

Post-operative, 86 hrs Death 

Cash XVI — E Me, female, age seventeen years Diagnosis Haminlytic ictero- 
aiiaeinia Operation Splenectomj'’ 

Time of Test W^heal Disappearance Time Intake 


Pre-operative 


30 minutes 

Enterocbsis 

Mouth 

Post-operative, 

12 hrs 

30 minutes 

1500 c c 

80 c c 

Post-operative, 

24 hrs 

15 minutes 

3390 cc 

> 

Post-operative, 

48 hrs 

16 minutes 


1^20 

Post-operative, 

72 hrs 

12 minutes 


1680 

Post-operative, 

96 hrs 

25 minutes 


1080 

Post-operative, 

120 hrs 

17 minutes 


1230 

Post-operative, 

144 hrs 

37 minutes 


740 - - (‘0 


CONCLUSIONS 

1 Theie is frequentl} a 1 educed disappeaiance time of the intiadermal 
'^alt solution wheal, post-operativel} 

2 We have susitrested this test as a method for determining’ the need of 

00 

the tissues for water post-operatneh 

3 Ihis test may be used to show the adequaev of the j>ost-operati\e 
intiodiiction of fluids In the vaiious methods 
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CHRONIC STRAIN OF THE LUMBAR SPINE AND 
j SACRO-ILIAC JOINTS ■* 

Bi John Berton Carnett, AID 

j or PnibAorLPuiA Pa 

niOJEsson or sMirnn is Tiij fiunu\Tf sciiooi or \udici\l or Tiit dnokmitv oFiFNNsrL\ wu 

. Ever\ diagnostician is fannliai with the fact that systematic palpation of 
iabdomens leveals deep-seated midlme tenderness m a fairly high percentage 
-of cases This tenderness is iisuall} asciibed to “ aoitic tendeiness,” to hypei- 
. sensitive sympathetic neives oi ganglia or to the dragging of ptosed viscera 
jNone of these theories seems to explain the clinical pictuies satisfactorily 
' ' Cn careful examination of these cases it will he found that the tenderness 
IS sharply limited to the aiea of the mtra-ahdominal veitehial bodies and that 
all aspects of the vertehial bodies (and interveitebial discs) that are accessible 
to pajpation are unifoiml} tendei The great majoiity of the patients who 
exhiliif marked midlme tendeiness also have an isolated area of tenderness in 
each abac fossa 

"^That the midline tendeiness might be due to “ aortic tendeiness ” is sug- 
gested by the fact that the patient does not experience any discomfoit when 
the'piaminer' places his finger tips on the midlme abore the umbilicus and 
exerts barel}'^ enough pressuie to feel the pulsation of the aoita, but when the 
examiner then firmly presses his fingei tips only a fi action of an inch deeper, 
jthp^^atient will writhe out fiom under his fingei s because of the pam which 
jis^’^^oduced That the tendeiness is not limited to the aorta, however, is easily 
lilemonstrated liy the examiner finding that his fingei tips (with palm facing 
the spine), pressed deeply ovei the outer edge of either rectus muscle into the 
corresponding paravertebral gutter, do not cause any discomfort, but that 
when he “ hooks ” his fingers inward, toward the midlme, the patient will 
manifest distress as soon as and wheievei the fingei s encountei the resistance 
of the lateral sui faces of the vertebrae 

The ramifications of the sympathetic neivoiis system are so very wide- 
spread within the abdomen (Fig i) that it is inconceivable that any purely 
sympathetic lesion could be so consistently and shaipK localized to the area 
represented by the vertehial bodies Furthermore, it is impiobable that the 
sympathetic system is endowed with sensory fibres oi terminals that would 
manifest a sensation of pain on pressure stimuli 

Because of midlme tenderness being found so commonly in patients with 
visceroptosis has led to a rather general acceptance of the theoiy that it is 
caused by the ptosed viscera dragging on their attachments to the posterior 
paneties But this theoiy likewise seems untenable, because of the utter 
improbability of ptosed visceia being able to exert a sufficiently concentrated 
drag to produce tenderness o\er every palpable part of the vertebral bodies 

* Read before the Philadelphia Academy of Surgery, December 6, 1926 
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and yet not pioduce any tenderness away from the spine itself Except for 
the possible factor of intestinal stasis, it is improbable that ptosed viscera 



exert any more pull than do viscera in normal position Anv 
of Mscera due to intestinal stasis mainly affects the colon, an esp 
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caecum, and should be manifested chiefly at the site of attachment of the 
definitive mesocolon It would theiefoie seem that any tenderness induced 
by pull on the definitive ascending oi descending mesocolon should be located 
lateral to the spine and not along a consideiable length of the intra-abdommal 
spine Itself 

I am inclined to the belief that chionic midline tenderness is usually due 
to chronic sprain of the veitebial joints, although it may occasionally result 
from localized oi diffuse 
arthritis The gieat 
majoiity of patients who 
exhibit m i d 1 1 n e inti a- 
abdominal tenderness aie 
of the asthenic type and 
have visceroptosis and ex- 
aggerated lumbar lordosis 
Any mciease m the foi- 
ward cuivatuie of the 
lumbal spine tends to 
widen the anterior 
aspect of the intei verte- 
bral spaces (Figs 2, 5 
and 8 ) The moi e mai ked 
the lordosis the gi eater is 
the sti am on the periartic- 
ular stiuctures This in- 
creased postuial stress 
cannot be adequately met 
by the atonic skeletal 
musculatuie, and the liga- 
ments or then periosteal 
attachments surrounding 
the front and sides of the 
vertebral bodies as far down as the top of the sacium are therefoie contin- 
uously subjected to undue stiaiii lesulting m chionic tenderness 

The condition is quite analogous to the strain and tenderness which 
accompany the breaking down of the aiches of the feet It occasionally 
happens, that tenderness and evidence of ligamentous strains may be encoun- 
tered m feet that have unusually high arches at the beginning of their break- 
ing down process Similarly I believe that exceptionally a fairly normal 
lumbar curve which is tending toward increased loidosis will exhibit the 
tenderness of undue ligamentous strain, even before a physical examination 
or a lateral skiagram of the spine, will demonstrate any undue lumbar lor- 
dosis On the other hand, completely flat feet and excessively lordotic 
spines may be free from tenderness It is therefore evident that the degree 
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Fig 2 — Excessive lumbar lordosis Note V-shaped widening of 
intervertebral spaces Intra-abdommal vertebral and sacro-iliac 
tenderness Incapacitated as school teacher for seven years by 
abdominal pain and tenderness Had futile appendectomy and 
cholecj stectomy Relieved by corset and novocaine injection of 
intercostal nerves 
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of lumbar lordosis is not necessarily the tine index as to the 
of tenderness 

Midline tenderness is most easily demonstrable a couple of inches abo\c 
the umbilicus where the convexity of the lumbar lordosis most nearly 
approaches the anteiior parietal wall Slightly above this point it is not 
possible to depress the muscles m the intercostal angle sufficient!) to palpate 

the more deeply situated 

vertebriE The tender- 
ness extends down to, 
and includes, the 
sacrolumbar joint, li u t 
does not extend more 
deeply over the brim of 
the pelvis 

It IS interesting to 
note how little deviation 
fiom the routine method 
of palpating the appen- 
dix IS necessary to eioke 
spinal tenderness On 
making deep rotary pal- 
pation over McBurne) s 
point with fiat fingers, 
the examiner needs to 
exert only a little push 
toward the midlme m 
order to elicit tender- 
ness. which, if he is not 
aware of having touched 
the sensitive lumbar 
veitebrie with the tips o 

his fingers, he IS very apt 

to mistake for tenderness undei the pulps of lus fingers 
erroneously regard it as appendix tenderness 

Although patients describe then type, because I have 

the tenderness appears to be of a special cl c ^ diverse forms 

frequently made contiasts between it and other ""O' been 

of visceral or parietal tenderness, and ’^f Urness 1 

able to distinguish the spinal tenderness is of exacth 

emphasize the characteristic nature of this linear 

the same nature as tenderness which can be el tenderness The 

area in each iliac fossa, m almost every case of ve 
situation of these linear areas of tencleiness corresp ^ 

of the superior sacro-ihac joint line In discussing the anatomi 
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-Round shoulders compensatory to the lumbar lordos.s of 
Fig 2 
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iliac joint with clinicians, 1 find that all of them aie famihai with the fact 
that this joint piesents one aspect posteiioily in the buttock legioii and a 
second aspect anterioily within the tiue pelvis, but that very few of them 
are aware of the thud oi supeiioi aspect located in the iliac fossa (Fig 9 ) 
The anteiioi ligaments, joining togethei this thud 01 superioi aspect of the 
sacro-ihac joint, aie subjected to undue stiain in cases of excessive lumbar 

lordosis, and they ex- 

hibit tenderness of the 
same chaiactei as antei- 
ioi Aertebial ligaments 
Tenderness of the 
superioi sacro-ihac joint 
IS located m a line paial- 
lel w'lth and about one 
inch away fiom the lum- 
bar veitebicC and extends 
from about the level of 


the anterioi iliac spine 
upward for a distance of 
two inches In patients 
having a veiy thin re- 
laxed abdominal ivall. as 
in feeble multipara, it is > 
possible to palpate the 
depths of each iliac fossa ’ 
both to the outei side of 
the superior sacio-iliac 
joint line, and between 
the joint line and the 
vertebrie wuthout finding 
undue tenderness even 



when the joint line and 
the lumbar veitebrse aie 


very sensitive In pa- 
tients with thick or tense 

abdominal walls it is not ^ — HoIIow back and round shoulders Same as Figs 2 and 3 

possible to demonstiate the absence of hypeiiesthesia betw'^een the sacro-ihac 
joint and the lumbar vertebise 


A pin passed at right angles thiough the anterior abdominal wall of the 
cadaver at McBurney’s point will strike the supeiior sacro-ihac joint line or 
within one-cjuarter inch of it It is therefore obvious that the linear tender- 
ness of a sensitive right sacro-iliac joint in part lies diiectly beneath 
McBurney’s point and in part coriesponds veiy closely to the tender point 
winch Morns describes as finding by pressing deeply upon the abdomen 
about “an inch and a half to the right (or left) of the nacel and a trifle 
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cauclacli” and which he believes is due to hypeisensitneness of the fused 
second and thud lumbar ganglia He believes that tenderness of this sympa- 
thetic ganglion when it is found on the right side only is the most valuable 
single sign of the presence of a chronic appendicitis, but when the tenderness 
IS bilateral it points to an irritative or suppuiative lesion in the pelvis It is 
also inteiesting to note that Hunner finds deep tenderness “at a point about 
one inch to one side of and one inch below the navel,” which he believes is 



located in the ureter 
where it crosses the pelvic 
brim and is indicative of 
a ureteral stricture He 
states that “ tins sign lias 
led to countless futile 
appendicitis operations 
even when it was present 
over the left ureter alone ” 
He usually finds that both 
ureters are tender In 
passing, it IS interesting 
to note that some of the 
"vague or complicated 
abdominal or [lelvic 
pains” with widespread 
referred pains winch 
Hunter describes m his 



vanous papers as occur- 
ring m ureteral stricture, 
are very similar to the 


SensXve Itimbar and s j'rr/tefever; CaSCS Ot inicicu.... - 

pain and tenderness began during “fsc? v.as applied ” I hebeVC the 

day for two years when a simple syPPO/’P8. not returned after ^algia ^ , 

Symptoms disappeared in two neebs and had n tpnder areas VariOUSl} 

seven months tc 

desciibed by Morns, Hunner and myself practitioner 

same thing It is also a not uncommon J^^ss located m the 

who discovers this deep-seated area to he sends tlie 

appendix itself and because of the tenderness g tempera- 

patient to the surgeon for a hurry-up appen ^ spontaneous pam and 

lure, pulse and leucocytes be noimal with ^f^^ays bilateral and 

Fortunate, y t,ns = ^ nght s.^e . 

the importance of its p.esence at J'l'f ^ ^ s„le 

completely annulled by exactly s.ni.lar ^*"8 ,l,ese a.eas corrc- 

Furthermore the type or quality of the the rerteliral 

sponds very closely rvith the ^ 5 „„ned impottaMC 

iTdies In my experience this area of “ ,„tacut= apl** 

only because of the need to differentiate it from chrome 

KtA 
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citis In itself It IS of absolutely no value as a sign for oi against the presence 
of appendicitis It is fiequently found in patients fiom whom the appendix 
has been removed Usually the patient does not have any subjective symp- 
toms associated with this tender aiea He, oi lathei she, seeks medical advice 
because of some othei 
condition and the lineai 
tenderness is first discov- 
ered dm mg the sv stematic 
palpation of the abdomen 

Whether oi not I am 
correct in assuming that 
chronic strain is lespon- 
sible for the one elongated 
inidlme area and the two 
shorter lateral areas of 
tenderness, the clinical 
fact remains that tender- 
ness of these three deep- 
seated areas habitually 
occurs independently of 
anv intraperitoneal lesion 
Tenderness in any one of 
the three areas is almost 
invariably associated with 
tenderness in the other 
two areas 

Any clinician who is 
not familiar with midline 
tenderness will find, on 
reviewing his method of 
examining abdomens, that 
he habitually fails to pal- 
pate over the midline I 
have been very much 
interested in observing 
the routine followed by 

ariOUS consultants in pal- ^ — Round shoulders compensating for exaggerated lumbar 

pating an abdomen by ^ 

going down one side and up the other without touching the midline They 
seem to have in mind and conscientiously attempt to palpate liver and gall- 
bladder, duodenum, right kidney, appendix, light ovaiy and then left ovary, 
sigmoid, left kidney, and spleen, but they ignore the midabdomen 

Dr B P Widemann has been of gieat assistance in studying lumbar 
lordosis from a rontgenologic point of view He uses the same technic in 
every case The patient stands with one side against an erect Potter-Bucky 


«tsA 
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diaphiagm at a focal distance of thirtj inches Cotton pads are carefully 
adjusted to fill in the space between the Potter-Bucky diaphragm and the 
lateral wall of the abdomen Immobilization of the body to the diaphragm 

IS obtained by encircling the body with 

four-inch wide linen straps at the levels 
of the hip-joint and of the middle of 
the chest Care is exercised to prevent 
distortion 

The sacro-iliac joint strain is due 
to sacial participation in the lumbar 
loidosis The luinbo-saci al joint line 
IS widened in fiont and the entire bony 
pelvis IS rotated more or less on a 
tiansveise axis, so that the pubes is 
tilted dowmward and the sacrum back- 
waid and upward (Fig i) These 
changes lesult in an abnoimal line of 
weight-beaiing at the sacro-ihac joints 
The mechanism of weight-bearing 
by the lumbar vertebree themselves is 
also distmbed Normally each verte- 
biae beais its supenmposed weight on 
three points of support, vi:: , the bodv 
and the two articular processes n 
exaggeiated lumbar lordosis that por- 
tion of the weight normally borne bv 
the front half of the vertebral bodt 
tiansfeiied from it to the posterior 
half of the same body and its r 
associated articular processes 
„ ^ V f Excessive lordosis m the lumbar 

-The round shoulders and hollow back o£ a<;eOCiated With a 

same case as Tigs s and 6 ICglOH IS COininonlj aSS 

vanable cleg.ee of compensatory Uyphos.s (.ound shoulders) «. the thoracc 

regions (Figs 3, 4, 6 and 7 ) r-nrvature of the spine mar 

These vanous changes in the anteio-poster trans-abdominal 

be piesent without any subjective symptoms am w 
tendeness of the lumbar vertebrte Usually .owe^,d.eJ.^ 
lumbar veitebrK are tender and the raajoi.ty the doin.nai .1 

In many of the patients w.th exaggerated lumbar lo d 
symptoms are those of intercostal nerve ...itahon, mo ,„c„larl> 

but man, tested mamly by pan. and tenderness ove. the abdome 

111 the right lower quadrant „PnraEia of the anterior 

In a recent paper T I pomted out that 
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abdominal wall is a veiy common affection that frequently leads to eiioneous 
diagnoses and to futile inti a-abdominal, pelvic and genito-unnary operations 
I will not repeat lieie an oiiginal lest and various clinical examinations which 
1 desciibed m that paper to diffeientiate inlra-abdommal lesions fiom 
neuialgic pain and tenderness of the anteiior abdominal wall 

I am convinced that exaggeiated lumbar lordosis is a common cause of 
neuralgia of intercostal and fiist lumbai nerves, but I have been unable to 
demonstrate the mechan- 
ism by which it is pio- 
duced It IS possible that 
inci eased weight-beai mg 
at a disadvantageous angle 
leads to nutation of the 
joints foimed by the 
ai ticular processes a n d 
probably also of the pos- 
terior pait of the joints 
between adjacent verte- 
bral bodies Any pen- 
al ticular exudate resulting 
from irritation oi chionic 
inflammation of these 
joints would be deposited 
in the immediate Mcinity 
of the spinal nerves as 
they make then exit from 
the interveitehral foia- 
mina This explanation 
may prove true in some 
cases but in many others 
the abrupt changes in 
severity of symptoms, the 
relief afforded by rest, and the absence of rigidity of paiaspinal muscles 
indicate some other mechanism 

In making its exit from an intervertelnal foramen each intei costal and 
lumbar neive passes at a right angle across the edge of a ligamentum sub- 
flavum It IS quite conceivable that the mstalnhty of a loidotic spine lesulls 
m excessive inteivertebial movements with undue friction between each 
nerve and its adjacent ligament 

Although numerous neives may be involved, the twelfth intei costal and 
fiist lumliar are usually the ones most affected, causing pain and tenderness 
in the lower abdomen suggestive of appendicitis oi tulial disease 

In the tieatment of my cases of chronic strain of the lumbai veitebrcC I 
have had hearty cooperation from m)’' ortho])?edic friend, Di DeFoirest 
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rfa!out sympto";'!"" ■™'’ “"trealed 

The ideal tieatment is pievention oi early correction of beguinmir excess 
ordosis I have had several chiklien referred with a diagnosis of^lironic 
or lecurient appendicitis in whom all the symptoms were due to excessive 
lumbai loidosis (Pig 8) and mtei costal neuralgia Several of this groiin 
lave lecently begun taking coirective muscular exercises under Doctor 
V\ illai d s supei \ ision It is too eai ly to note impi ovement in them but Doctor 



Pjr 9 — Female pelvis A to B is the superior sicro iliac joint line 
located in the iliac fossa (Modified from Piersol ) 


Willaid states that he has 
had excellent results in 
similai cases Coriectioii 
of the hollow back in chil- 
dren may favorably in- 
fluence, hut IS not hkel} to 
overcome the coexistent 
visceroptosis 

Patients who first ap- 
pear during a hyperacute 
stage of intercostal neui- 
algia may have to be 
tieated by lest in bed, bv 
lemoval of toxic foci and 
by sedatives pending par- 


tial subsidence of Jind tenderness Patients m the subacute stage 

requiie a spinal suppoit to relieve the strain on the lumbar vcrtebrie This 
purpose IS best accomiolished by a coiset with firm stays extending from 
the sacrum upward over the short ribs posteiiorly and with a pad over 
the lower abdomen I believe that the lehef of subjective '^symptoms 


obtained by the use of pads and belts in visceroptosis is usually due to reliev- 
ing stiain on the lumbai spine lathei than to any elevation of viscera Corset 
pressure must be gentle at fiist, otheiwise it will not be tolerated, because 
of the neuralgic tenderness of the anterior abdominal wall Relief of sub- 
jective symptoms of backache and neuralgia may be attained without any 


notewoithy change in the lumbar curve 

Even when the upper intei costal nerves are irritated long corsets are 
not indicated Collection of the lumbar strain automatically relieves the 
stress m the dorsal region Subjective symjitoms are relieved promptly aiic 
completely m some cases, but are very refractoiy in many others In obsti 
nate cases baking and massage of the back are helpful The milder chrome 
cases and the acute cases after subsidence of acute symptoms should ta e 
systematic exercises directed piimanly to strengthening the abdominal muse es 
and they should endeavor to hold their spines m the corrected position 
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FRACTURES OF THE TRANSVERSE PROCESSES OF THE 

LUMBAR VERTEBRzE^ 

By Robert H Kennedy, MD 
OF New York, N Y 

IHOM THh bUKGICAb CUMC OF THE BEtKMVN STBEFT IIOSPITVL 

There is apparently considerable difference of opinion in regard to the 
fiequency, importance and method of treatment of fiactuies of the transverse 
processes of the lumbar veitehrae Fiom the scaicity of lefeiences in the 
literature one would think the lesion eithei raie or of little moment Some 
even suggest that it is non-existent, the X-ray appearance being due to bony 
alinormahty Lumbar pain is often obscure and this may be one factor in it 
The recognition of this lesion may lule out more seiious conditions, eg , 
tuberculosis of the spine, chionic aithntis, and affections of the lumbo-sacral 
region A knowledge of the amount of disability caused is important for one 
thing in estimating msuiance loss, as many of these are compensation cases 
Some state that prolonged immobilization oi more radical piocedure is neces- 
sary, apparently feeling that they aie dealing with an injuiy followed by 
considerable disability In this paper I wish biiefly to review the literature 
and our experience in ten cases at the Surgical Clinic of the Beekman 
Street Hospital 

Frequency — Ehrlich,^ in March, 1908, lepoited what he considered the 
fiist case of isolated fiacture of a transveise piocess of a lumbar vertebia 
to be discovered by X-ray 

Later in the same year, Haglund - reported se\en cases of isolated frac- 
tuies of the lumbar transverse processes occurring in his own piactice during 
the previous six years, all veiified by ladiographic examination He refers 
to SIX similar cases, not, howevei, verified by X-ray 

Lange"* added two cases m 1908, one from strain and one fiom direct 
violence, and stated that in each case the injury might well have been passed 
over as a simple strained liack He believed that the pain might persist for 
a considerable period because of non-union or delayed union, or that the 
patient tin ough postural changes might acquii e persistent scoliosis 

I could find no further reference to this condition in the literature until 
1916, when Cotton * reported twenty-two cases so listed in their X-ra}^ depart- 
ment In ten of these he could see nothing which he personally would call 
a fracture He behered that one must consider separate ossification centres 
and old unumted fractures Six of the lemaining twelve cases, he believed 
to represent irregular ossification or lumbar ribs Three others he felt might 
be due to old injuries In the remaining thiee which were recent injuries by 
direct violence, he concuired in the diagnosis of fracture 

* Read before the Section of Surgerv of the New York Academ> of Medicine, 
Januarj y, 1927 
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Bieiman "■ emphasizes the fact that the transverse piocesses of the lumbar 
A^ertebise, especially the hist, fiequently show anomalous development He 
found this in 5 to 10 pei cent ot a series of gastio-intestinal patients exam- 
ined by X-ray 

In a discussion of 134 back nijunes in industrial accidents, Sever' men- 
tions only one with fiacture of the tiansverse piocess This occurred as a 

lesult of a direct blow 
fiom a falling object, 
causing fiactuie of four 
processes in the lumbai 
legion 

Stimson'* states that 
“ fiacture of the trans- 
veise or articular 
piocesses occurs in 
combination with othei 
fiactuies (of the veite- 
biee) m about one-sixtb 
of all cases, but is raie 
except in such combina- 
tion In the feiv in- 
stances in w'hich it has 
occuired alone, it was 
the lesult of a gunshot 
injury ” 

The lesion is not 
mentioned in such vol- 
umes as S c u d d e r s 
Treatment of Fiaclmcs 
or Jones’ Oithop(cdic 
Sin gc I y of Injioici 

Among 2200 admissions 

to Beckman Stieet Hospital in a penod of one and one-half years, it 
ten times, an incidence of one-half of one pei cent 
definite fiactuies In thiee of them theie w^eie associated 
bodies of the vertebise The series included nine males an one 
ages ranged fiom nineteen to fifty-five, and four of tie pa len ^ 
five or undei, befoie which age theie may be incomp e e 

ossification centies „-,„criilar strain 

Etiology —This lesion may occur fiom dnect oscular 

stiain "two of the latter occuried while riding -'X^C-|.ect 

a weight Of Lange’s cases, one was b) direct and the 1 > 

violence In the latter case, while lifting the patient stated that 
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1 Fracture of the transverse processes ot the srd 
4th and 5th lumbar vertebr-e left side 
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“something gi\e way m the small of his back” Cotton’s thiee cases weie 
by diiect violence 

In the present senes all were appaientlj from chiect violence, although 
in some it would be difficult to prove that niusculai stiain had not played 
an important part Two patients were struck across the back by a falling 
beam, five had falls fiom a height striking on the back, and thiee weie stiuck 
or lun over by vehicles 

Anatomy — The lumbai transverse processes, according to Cunningham,’’ 
may be regarded as a senes of levers to which muscles are attached 
Anteriorly, he the psoas majoi and the quadiatus lumboium, posterioily, the 
sacro-spinahs (eiectoi spinse OT ) Between these are layeis of the lumbai 
fascia, which blend at the lateial holders of the muscles and give partial origin 
to the obliquus mternus and tiansveisus abdominis muscles Between the 
tiansverse processes are the vertical fibies of the hgamenta inteitiansversana 
“At puberty a single epiphyseal centie on each side appeals at the extremity 
of the tiansverse piocess Fusion of these centies is not complete until the 
twenty-fifth year ” 

Pathology — The amount of displacement of the fragments is variable 
In my opinion, the fractuies aie accompanied by tearing of muscles and liga- 
ments with hemorrhage 

Symptoms and Physical Signs — Severe pain and tendeiness were present 
111 the lumbai region in all these patients, but not so localized as to indicate 
the process fiactuied Most of these patients were perfectly comfortable 
while lying flat m bed, but suffered pain on attempting to turn over oi to sit 
up In no patient was there any suggestion of root pain as if a nerve were 
involved Aside from the patients, in whom there were associated spinal 
cord injuries, at the time of admission to the hospital, all but one could stand 
Resistance of the lumbar musculature, particularly of the sacio-spmahs 
muscle, was present in all patients In two, neither of whom presented other 
evidence of intrapentoneal mjurjq there was abdominal rigidity for foit> -eight 
horns This may have been due to injury to the attachments of the lumbar 
fascia, from which the internal oblique and transversalis muscles arise, oi to 
a hiematoma in close proximity to the peritoneum Swelling of the soft 
parts was mentioned in seven patients, usually marked, and m seieral was 
limited to the side on which the radiograph showed the fracture Ecchymosis 
of the lumbar region was observed in one patient at the time of admission and 
two others showed a distinct hematoma, one of which was later aspirated 
In all cases, the normal back movements were restricted because of pain 
There was no deformity except from the swelling of soft parts Five 
patients showed contusions or abrasions of other parts of the bod}’^ and one 
had a fractured rib 

Diagnosis — The diagnosis can be definitely made only by radiograph 
In these ten patients, there were thirty-two transverse processes fractured, 
seventeen on the light side and fifteen on the left side Two patients had a 
fracture of one process only, foui had three processes fractured, two had 
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four and two had five In eight patients all the fractures were on the same 
side of the spine, while in the other two, there were three fractures on one 
side and two on the opposite In both these lattei patients there was also a 
fiacture of the body of a vertebra In three patients the left side alone was 
involved and in five the right The first, second, and third lumbar vertebne 
each showed fractuie of the tiansverse piocess eight times, the fourth sik 




times and the fifth 
twice 

Pi 0 g n 0 s IS — ^Tlie 
length of disability in 
these cases is particu- 
larly important because 
the majoiity of them 
occur m the class of 
people covered by com- 
pensation insurance 
Cotton thinks that this 
fracture is often over- 



valued in legal settle- 
ment He states that, 
“ no case has yet come 
to my attention with 
apparent fracture of the 
transverse processes 
(who did not have a claim 
on anyone) in whom this 
fracture seemed to cause 
disability, beyond that 
ordinarily associated 
with contusion or sprain 


Fig 2— Case VII Fracture of the transverse processes of ^ the back” There 

' does not seem to be tmv 

data on which to base any idea oi any permanent ‘'“’’''‘‘r * 'Jtes that 

Sever, ,n d.acuss.ng in, ones to the back industrial 
“ theie IS a peculiar mental state, analogous o la cases, 

suffering frl litigation neurosis, to he observed 
which in my opinion delays their recovery Kp 6 months 

bility in thirty-seven cases of contnsion of the '’a* ^ ^„,cs mav l»- 

I feel strongly that the duration of disability 
materially reduced if the patient is not allowed to apprecia ^ ^ to 

xs presen; We are careful not to discuss these cases before he paPei 

pronounce them bruises oi sprains m talking o us '"^^'^ravasation of blood 
i believe it is the tearing of muscle and ligament rather 

and the resulting scar tissue, which causes the S} mj 


than the existence of the fracture 
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In forecasting the future, one must also take into account previous 
conditions of the spine, such as stiuctmal anomalies or pathologic changes 
which make the spine less lesistant to injury oi slowei in repair The patient 
may have thought himself well previous to the injury, and yet suffei pi obliged 
disability from insult to a previously existing inflammatory piocess, eq, 
chronic hypertrophic arthiitis While the ladiograph may show recent frac- 
ture of transverse piocesses, the patient may make no complaint of this 
injury We have had such a patient in our wards since this series was 
compiled Following a fall from a height a man fiactured both os calces and 
the transverse processes of the first and second lumbar veitebiie Aftei the 
usual rest m bed, on sitting up he complained of pain in the back, out of all 
proportion to what we have usually seen in these cases Examination showed 
all his pain and tenderness to be in the lowei, lathei than the upper, lumbai 
region In going over the radiogiaphs, we found an extensive hypertrophic 
arthiitis with spur foimation in the lower lumbar region He claimed that, 
although he performed heavy labor, he had never had any discomfoit m the 
back until the present injury I believe lus condition was due to an acute 
exacerbation of the aithritis following injury, lather than to the fractures 
When seen five months aftei his injury, he had no symptoms nor limitation 
of motion referable to the back 

This brings up an impoitant point from the industrial and economic view 
Many coiporations now lequne a physical examination before employment 
The discovery of the presence ot a hernia in this examination is said to have 
been a gieat saving in after claims How much more impoitant would be a 
caieful back examination of those who aie to be engaged in heavy labor, 
togethei with a histoiy of any previous complaints lefeiable to this region 
Back injuries are common, malingering is piobably quite rare, but many 
men undoubtedly get credit for it when a mild accident upsets a compensated 
structural difficulty oi activates quiescent disease or injury and theieby 
initiates disability Routine radiogiaphs of the spine befoie employing men 
over foity at haid labor is inoie than we can expect to obtain, but I believe 
would be a distinct economic saving to the employ ei 

Except for the two cases wnth accompanying spinal cord injury, the 
hospital stay foi these patients ranged fiom two to thiity-two days, with an 
aveiage duiation of sixteen days That is, they were able to walk about in 
this time, though not to retuin to then usual work 

In regard to the healing of the fiacture. Cotton states that it “may not 
improbably unite by fibious union without persistent symptoms” 

Osgood ** states that “fractures of the transverse processes lecover if 
immobilized, but often lemain ununited and painful if not lecognized and 
not treated 

In Case VIII, a ladiogiaph taken twelve weeks after injuiy showed 
distinct bony union of the thud transverse process and suggestive bonv union 
in the fiist and second, wdiile one taken six months after injury showed 
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Fig Ts — Case'X 
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'2nd transverse processes of the ist 

sna. -ind 4th lumbar vertebrae right side 


I up m plaster jackets, but 
* the duration of this im- 
mobilization IS not stated 
Osgood suggests complete 
immobilization for s 1 \ 
weeks Ph) siotherapy m 
the form of heat and 
massage is our loutine 
ti eatment, commencing 
usually as soon as the 
diagnosis is made The 
static machine is substi- 
tuted foi manual massage 
when the patient is 
allowed out of bed All 
patients were put to bed 
immediately 0 n admis- 
sion and in most of them 
the pain was s e v e 1 e 
enough to requne one 
dose of morphine Thiee 
patients were strapped 
with adhesive plaster im- 
mediately'’ after being 
ladiographed A fourth, 
aftei being in bed for 
three weeks, was strapped 
before getting up and the 
stiapping left on for two 
weeks Both longitudinal 
and transverse strapping 


ana transverse strapping 

weie emp oyed In other words, these patients were treated in the same way 
t at vre would treat a simple contusion 01 sprain of the back With a patient 
m e , believe pam will act more efficiently to immobilize the oidinary 
injuied back than any artificial means we ordinarily use 

CASE REPORTS 

Case I— A F , male, age sixteen, occupation, clerk Admitted to hospital, December 
eeii knocked down bv an automobile Physical examination sliou cd 
mess o\er t le umbar region, most marked at the level of the second lumlnr vertebra 

524 


FRACTURES OF TFIE LUMBAR VERTEBRiE 


There was slight swelling over the same region “ Unable to stand ” X-ray Fracture 
of iraosvcrse processes, lombar 3, 4 , 5 , left Treatment Back strapped F.fteen dws 
later he was discharged to the out-patient department with little complaint of back He 
failed to return and could not be traced 

Case II H A , male, age twenty-five, occupation, elevator helper Admitted to 

hospital, August 14, 1925, having fallen siv stories m an elevator shaft striking on back 
Physical examination showed contusion over lower lumber region and entire loss of 
motive power and sensation of both legs X-ray Fracture of transverse processes, 
lumbar i, 2, 3, 4, left Backward dislocation of twelfth dorsal vertebra Operation 
Laminectomy Died of lobar pneumonia thirty-three days after injury 

Case III— H R, male, age forty, occupation, iceman Admitted to hospital, 
September 16, 1925, having fallen to the ground from his wagon, striking on his^back 
Physical examination showed pain in the right side and restricted breathing X-ray 
Fracture of tenth rib right in posterior axillary line and of tip of transverse process 
of lumbar i, right Treatment Chest strapped The patient showed few symptoms 
referable to the back and was discharged to the out-patient department after two da>s. 


but failed to return 

' Case IV -H M, female, age thirty-two, occupation, elevator operator Admitted 
to hospital, August ii, 1925, having fallen one flight in an elevator shaft striking on her 
back Pain in lumbar region was severe Physical examination showed marked tender- 
ness over the lumbar region with swelling and ecchymosis on the right side X-ray 
Fracture of transverse process of lumbar i, right, with arthritis of the spine and sacro- 
iliac joints After two and one-half weeks, patient had slight discomfort in right hip 
region on weight bearing There was no tenderness in the lumbar region at the site of 
the fracture After two months the patient was having only occasional mild discomfort 

Case V — E G, male, age fifty-five, occupation, laborer Admitted to hospital, 
October 27, 1925 shortly after a fall of fourteen feet striking his back on a beam 
Physical examination showed both legs flaccid with loss of sensation X-ray Fracture 
of transverse processes of lumbar i and 2, right, and lumbar i, 2 and 3, left, fracture of 
body of first lumbar with dislocation , fracture of articular process of twelfth dorsal and 
fourth lumbar Treated on Bradford frame After one year the paralyzed condition 
was practically the same 

Case VI — S R, male, age forty-six, occupation, truckman Admitted to hospital 
December 3, 1925, having been caught between two trucks Physical examination showed 
considerable ecchymosis over both lumbar regions, more marked on the right X-rav 
Fracture of transverse processes of lumbar 2 and 3 left and lumbar 2, 3 and 4 right No 
displacement of fragments Compression fracture of body of fourth lumbar vertebra 
Treatment hiematoma aspirated Discharged against advice after two weeks Advised 


to remain in bed at home for ten days more and then use a supporting corset Two months 
after injury he was coming to hospital regularly for physiotherapy and improving steadilv 
Case VII— J W, male, age fifty-four, occupation, longshoreman Admitted to 
hospital, Jamiarjr 7, 1926, having had a beam fall partiallv across his back Patient 
complained of extreme pain in back immediately Phj steal examination showed tender- 


ness and swelling over whole lumbar region X-ray Fracture of transverse processes, 
lumbar 3, 4 and S, left, marked hypertrophic arthritis in lumbar region, lack of union 
of transverse process of lumbar i Course After three weeks patient had no complaints 
referable to back and was allowed out of bed, at which time his back was strapped This 
was left on for two weeks He was last seen eight months after the injury when he did 
not complain of his back He complained throughout of his right shoulder, although the 
X-ra\ and examination were negative 


Case VIII— O S, male, age tlnrtj occupation, laborer Admitted to hospital 
Mai 13 1926, haling been struck on the back bi a falling beam Phjsical examination 
sliowed marked tenderness over ivhole abdomen and lower back ivith moderate swelling 
over lumbar region There was abdominal ngiditj for the first fort> -eight hours X-raj 
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Fracture of transverse processes of lumbar i 2 and ■z no-Iif a r > 

the patient ,vas at, II coniplammg of pam and teirfeniess ,n the baL br.l’eTl't; 

E ““ “ - - rr .:~ 

me tune N-ray, at this time, showed union of all his fractures 

ASE IX— M R, male, age nineteen, occupation, glazier Admitted to hospital, 

May 13, 1926, having fallen 
three stories in elevator shaft 
striking lower back The 
pain in the lumbar region 
was severe Physical exami- 
nation showed a larger ha;ma- 
toma over the lumbar region 
more marked on the right 
side Abdominal rigidity was 
present for forty-tight hours 
There was macroscopic blood 
111 the urine on admission and 
microscopic blood persisted 
for one week X-rav Frac- 
ture of transverse processes 
of lumbar i, 2, 3 and 4 , 
right After one week the 
patient was walking without 
pam After one month he 
had no complaints except 
some pam radiating down 
right thigh and leg 

Cask X— B R, male, 
aged twenty-four, occupation, 
laborer Admitted to bos 
pital, Maj 18, 1926 a fire reel 
having run over Ins back 
Claimed he could not st nid 
and had severe pain on any 
moicment for several days 
Physical examination showed 
a marked lirematoma w'lth 
rigidity' of the muscles in the lumbar region X-ray Fracture of the transverse processes 
of lumbar i, 2 and 4, right Course Strapped for eight dd^s Sitting up m bed after 
one week Walking in twelve days, but back painful on bending After six weeks mo\e- 
ments in all directions w'ere complete without discomfort When seen file months after 
the injurv, this w'as still true The patient, who had been doing light w'ork from two 
months on, was then advised that he could take up any occupation he w'islied 

Results — Cases II and V are not considered in the results as each had a 
fiacture dislocation of the body of a vertebia The patient in Case III 
discharged to the dispensary two dajs after injury with no treatment except 
chest strapping for a fiactured rib It has been impossible to trace bun 
The patient in Case I was discharged to the dispensary after fifteen days with 
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e ^ ^ treated since this senes was compiled Fracture 

ot the trai^verse processes of the ist 2nd 3rd and 4th lumbar ver- 
tebrffi rif^htside Symptomless and at usual work six ueeks after 
injury 
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a note that there weie lew symptoms leferable to the back He, likewise, 
did not retuin and could not be traced The patient m Case IV received 
physiotherapy for two months and after that time, claimed to have onl}- 
occasional mild discomfort The patient m Case VI after two months was 
repoited as improving steadily under physiotherapy The patient in Case VII 
had no complaints referable to back at the end of three weeks and after a 
month, records showed normal motion of the trunk on the pelvis, except for 
some limitation of extension After seven weeks, however, extension was 
also said to be complete and without discomfort He was last seen eight 
months after the accident, when he was working and did not complain 
of his back 

The patient in Case VIII 'was discharged fiom the ward after foui 
weeks with pain still present and an estimated back function of 50 pel cent 
After three months his disability was estimated as I 2}4 per cent The entire 
back was held in extreme rigidity, a great deal of which appeared to be 
voluntary rather than protective The radiograph at this time showed maiked 
scoliosis toward the affected side, with apparently bony union of one trans- 
verse process and suggestive of bony union of the othei two After six 
months the patient still complained of pam and showed tenderness and spasm 
of the sacrospinahs muscles, moie marked on the side opposite to the fracture 
His previous occupation had been that of laboier with the pick and shovel, 
but he was then working at a machine where he sat all day The 1 adiograph 
showed apparent bony union of all thiee processes That is, this patient 
continued to have pain and disability although the fractuies were united 

The patient in Case IX, at the end of foui weeks, complained only of 
some pain radiating down the right thigh and leg The patient m Case X 
had no complaints after six weeks and movements m all directions seemed 
to be complete without discomfoit Settlement of his compensation was made 
two months after injury and he returned to light work immediately I saw 
him after five months, when movement was complete m all directions without 
discomfort and he was advised to do any woik he saw fit That is, m this 
senes but one patient continued to show maiked disability after six months 
and in his case the fiactuies had appaiently united 

SUMMARY 

Fiom these ten cases the followung conclusions aie suggested 

1 Among injuries to the back, fractures of the transverse piocesses of 
the lumbar vertebrae are not raie, although it is to be emphasized that bony 
anomalies m this region are fiequent, and maj tend to confuse the diagnosis 

2 The most common cause of fiactuie of the transverse piocesses is 
direct violence The symptoms and physical signs are those of a severe sprain 
01 contusion of the back 

3 Such fractuies are usualK multiple When uncomplicated by liodv 
fracture, all the fractures are usuallv on the same side 

4 The disabilit} caused bv the injuiy is due solely to the associated 
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contusion oi sprain of the back, and the presence of the fiactiire is negligible 
as fai as piolongation of disability is concerned Owing to the fiequenc) 
of tiaumatic neurosis, it is prefeiahle that knowledge of an existing fractuie 
he kept fiom the patient 

5 Bony union of the fractuied transverse processes is definite in some 
of these cases 

6 Moie caieful examination of hacks should be made hefoie employing 
men ovei forty at hard lahoi 

7 The tieatment required is rest m bed, heat and massage Prolonged 
immobilisation is no more necessary than m any contusion or sprain of 
the hack 

8 In this senes patients weic able to walk after an average peiiod of 
sixteen davs Disability over six months is out of the ordinary T he 
majoiity should he at work within two months with practically no complaints 
lefeiahle to the injury 
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THE USE OF THE RUSSELL APPARATUS IN THE TREATMENT 
OF FRACTURES OF THE SHAFT OF THE FEMUR 

By Thomas J Ryan, M D 
OF Philadelphia, Pa 

FROM THE SURGICAL SERVICES, OF DR GEORGE P MOLLER, MISERICORDIA AND UNIV ERSITI HOSPIIALS 

In 1924, Doctor Russell, of Melburne, Australia,^ published a method of 
treating fractures of the femur which attracted our attention by its apparent 
simplicity and the good results claimed for it 

For some years we had been following the usual teaching and used the 
Whitman abduction case for fractuies of the neck and base of the neck, 
extension with ice tongs for the shaft, especially for the supracond^loid frac- 
ture and frequent open fixation with plates for shaft fractuies Simple 
Buck’s extension was used in fractures ot the neck if the position was good 
We were not particularly satisfied with the results of ice tong traction, with 
suspension, in fractures of the shaft and pieferred open reduction with plat- 
ing, although we realized that m the comminuted supracondyloid fracture ice 
tongs offered the best means of obtaining traction We weie, therefore, 
willing to try this method of Russell’s, and since December, 1924, we have 
treated twenty fractures of the femui When we first began this treatment 
we applied plaster cases to a number of them after reduction was accom- 
plished In a few of these cases the reduction was accomplished by operation 
either because we were unable to replace the fragments or we desired a 
better reposition After our open reductions we applied cases In reviewing 
our twenty cases we have found details m which the treatment outlined by 
Doctor Russell was not entirely enforced and on this account we are reporting 
only eight cases which had the extension applied when the patients were 
admitted to the hospitals, and not removed until good healing had taken place 
In one case which is now being tieated we were able to coriect the overlap- 
ping, but we could not get the fractured ends approximated We therefore 
made a small lateral incision ovei the fractuie, and found a large quantity of 
muscular tissue between the ends of the bone This tissue was removed, the 
fragments placed end to end, and the patient again placed in the Russell 
extension An X-ray taken one week after operation showed the fragments 
in perfect alignment We expect that we will have a rapid formation of 
callus in this case The following case leports show that the average hospital 
days was forty-eight One case who was confined to the hospital for 300 
days had caicmoma of the pi estate gland, and a pathological fracture of the 
femur Union occurred m his fracture but he was totally confined to bed on 
account of his caicmoma, and for this reason his number of hospital days has 
not been included m the calculation of the aAcrage 

Total disability aahs determined bA their aliility to be about Avithout the 
use of a cane and able to resume then usual occupation Avith normal function 
at hip, knee and ankle-joints 
34 
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Case 



Type of 

No 

Name 

Age 

fracture 

5038 

N D 

10 

Oblique 

middle 

third 

2282 

0 C 

14 

Oblique 

upper 

third 

2973 

T R 

55 

Oblique 

upper 

third 

549 

J W 

40 

Oblique 

upper 

third 

1717 

Af F 

74 

Transverse 

middle 

third 

1769 

E P 

54 

Oblique 

middle 

third 

2441 

W R 

13 

Transverse 

middle 


third 


Total 

Hospital 


disability 

days 

End rocult 

9 Weeks 

42 

No shortening 
Normal function 

8 Weeks 

39 

No shortening 
Normal function 

Died 

carcinoma 

prostate 

300 

Good reduction 
and healing 
without short- 
ening 

14 Weeks 

57 

I 5 cm shortening 
Slight limp 
Normal function 
in knee 

10 Weeks 

55 

No shortening 
Normal function 

Cannot 

locate 

51 

Good reduction 
and healing on 
discharge from 
hospital 

9 Weeks 

45 

No shortening 
Normal function 


The object of the treatment as outlined by Doctor Russell depends upon 
a n^l i d comfortable position for the limb with a compara 've^ sin 
Lount of extension to lestore the equilibi.iim 

When the muscles are extended to then „,.g„,„ei,, 

interposition of tissue, the fragment ends will fall into their 


the apparatus An overhead frame to 

Fig I a pullv (A) is attached 

This pullev IS directh ahoie 
the e X t r c m 1 1 V and is so 
placed that a perpendicular 
from It will fall ''ell doivn 
upon the leg-usualb betueei 
the upper and the middle 

(2) A speciall) constructed 

ngging made of 'vood eoiuam 

mg two pullejs (B-D) 

’"“WBOCWS cc.ens.on 
(wliicli we appli "’’ll war 

sVin) ectend«tol.e1»J° 

“bn. and “W” 

(British Journal Of Surgery vol No 43 19^4) /'"rhrn'One continues 

(4) A Sling of muslin ^"Jhe Srpulleron the r.ggmg (B) ‘o 

from this sling to the overhead pulley (A) to 
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pulley on the Buck's extension (C) back to the second pulley (D) on the rigging and 
the weight applied The twine is continuous and should be of small diameter with large 
diameter pulleys to reduce friction 

(5) A soft pillow under the thigh and extending well down under the leg 

(6) Elevate tlie foot of the bed 

(7) Apply four (4) pounds weight for a child, six (6) pounds up to the age of 
fourteen (14) and eight (8) pounds for an adult 

(8) Do not apply too much rveight 

(9) Have the heel just free of the bed 

(10) Measure the thigh daily 

(11) Examine daily for posterior bowing 

Anatomy of the Thigh — The shaft of the femur is convex m front, 
except below the neck, wheie it is slightly concave On the posterior 
surface is the linea aspera, a prominent longitudinal ridge along the middle 
third, which gives strength to the concavity here Below the middle of the 
bone the linea aspera divides into the mteinal and external supracondylar 
ridges It IS composed of a head, neck, greater and lesser trochanters, shaft 
and internal and external condyles 

On the front of the thigh the sartorius, gracilis, and rectus femoris, which 
unite with the vastus mternus, vastus externus and vastus mediahs to form 
the quadriceps, arise from the pelvis and insert into the head of the tibia 

On the back of the thigh the semitendmosus and semimembranosus on 
the inside are seen to arise from the tuberosity of the ischium, and insert 
into the head of the tibia while the long head of the biceps arises from the 
ischium and inserts into the head of the fibula 

The above knowledge of the thigh suggests the wisdom of applying 
Buck’s extension below the knee m order to secure the greatest amount of 
extension on these muscles which, as it must appear, are the greatest factors 
m the production of the deformities 

The Physiology of Mii'^cles ^ — A muscle is an oigan composed of 
many thousands of muscle fibres bound together by connective tissue and 
surrounded by a sheath of the same tissue 

Muscular tissue, when acted upon by a weight, extends quite readily, and 
when the weight is removed, it regains its original form by virtue of its 
elasticity In our bodies the muscles stretched from bone to bone are m a 
state of elastic tension If a muscle is severed by an incision across its belly 
the ends retract A muscle that is m a state of elastic tension contracts more 
piomptly and more effectively for a given stimulus than one which is entirely 
relaxed The extensibilitv of muscular tissue as compared with dead elastic 
bodies is qiute striking With regard to the latter it is ivell known that the 
amount of strain that the object undergoes is proportional, within the limits 
of elasticity, to the stiess put tqion it, howc^er the former acts in a very 
diffeient manner, ; c the greatest amount of extension occurs with the appli- 
cation of the first weight and decreases propoi tionally with new increments 
of weight Hay'ciaft calls attention to the fact that under normal conditions 
the physiological extension of the frog s muscles in the body is equal to that 
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produced by a weight of ten to fifteen grams and that when the excised 
muscle IS extended by weights below this limit, it follows the law of dead 
elastic bodies, giving equal extensions for equal increments of weight It has 
been shown that the extensibility of a muscle is greater in the contracted than 
in the resting state Under normal conditions in the body a muscle is made 
to contract by a stimulus leceivecl fiom the central nervous system through 
Its motor nerve, howexer, Howell and Haller have shown that skeletal 
muscle possesses the propeities of independent contractility and independent 
irritability (Bernard), the foimer being due to active processes developed 
m its own tissue and the latter the result of artificial stimulation to its 
own substance Whether the neive cell or gland cell may be made to enter 
into Its specific form of activitv by the direct application of an artificial 
stimulus IS still undetei mined, but the leactions have occuired with the motor 
neives severed 

In addition to the properties of contiaction and of relaxation the living 
muscle exhibits the phenomenon of “ tone ” By muscle tone is meant a 
state of continuous shoitening or contraction which under normal conditions 
IS slight in extent and variable This condition is supposed to be dependent 
upon subminimal neive imjjulses which are being continually sent into the 
muscles by extei nal influences It may be beneficial in maintaining tlie nutri- 
tion of the muscle, legulating the heat of the body and causing a rapid 
response foi a sudden voluntary contraction The sensory and motor nerves 
therefore play an equally impoitant role m the production of muscle tone 
Royle has shown that the sympathetic nerves which supply the voluntar) 
muscles have control ovei “ plastic tone,” whereas the medullated nerves 
contiol the “contiactile tone” Both of these properties being the result of 
reflected sensory stimuli and m the production of deformity in fractures are 
due to the effort of the patient to maintain stability of the injured limb an 
sensory stimuli fiom the iiritation of the fiactured ends , 

Is it not essential then that the thigh should be immediately returnee 
a condition of muscular equilibrium by extension and a comfortable position 
as soon as possible aftei fracture occurs^ 


IIIE MECHANICS OE THE EXTENSION 


Fig 2 



F = force 
W = weight 
f = friction of cord 
throughout sjsttm 
f = pulley friction 

FAB =W- (f ffi fc h ^e) 
FAF =W-(f fB^c^n^E) 
Cos 0 

pay =W- (f fB fc h 

Cos p 


FAF and FAY mav be soKed graphicall} as shown in Fig 3 
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Explanatoi y — Make length of line AB in the above figure contain the same units 
of length as there are pounds of force along AB , the number of units m AF will give the 
I'ertical force acting at A, 
and the number of units of 
length m AY will give the 
horizontal force acting at A 

If it IS required that 
FAB shall give a greater pull 
along AY, move pulley B 
nearer to P If greater verti- 
cal pull along AF is required 
of FAB, move pulley B 
nearer F 

With the horizontal 
force computed a second ^ 
parallelogram may be con- 
structed and the resultant <7 Z7) of these two forces is seen acting in the axis of the 
femur and is greater than the weight applied 

To get maximum FDC-E, the lines DC and DE must be parallel to XY and when 
this IS so there will be no vertical forces along DZ 

To obtain maximum FAB and maximum FDC-E, the pulleys in the system must be 
as large as can be conveniently used 

The friction factor, f may be considered as pfaciically zero with small cord, how- 
ever, f will increase with the increase m diameter of the cord used A close-link chain 
would offer very little f 

The friction factor fg f^ fp fg will be quite small, approximately 5 to lo per 
cent of W 

The Physiology of Ne7V Bone Foi motion — ^When a fracture is produced, 
hemorrhage is the first and most important requisite to healing that occurs 
The presence of blood about the fractuied ends produces a moderate amount 
of inflammation and the mixture of blood clot and inflammatory exudate is 
formed around the fragments The amount of this exudate determines the 
amount of future callus 

The blood clot becomes converted into fibrous tissue, and this tissue being 
acted upon by osteoblasts, which are really fibroblasts with the capacity of 
producing bone, is transformed into bone 

At the end of two days the intervening substance between fractured 
ends is granulation tissue In the course of four or five days this becomes 
converted into osteoid tissue, which is tissue resembling bone in its structural 
arrangement with a homogeneous matiix but not possessing any lime salts 
The osteoid tissue is scattered m clumps and in the intervening spaces 
mai low-hke tissue develops Finally lime salts ai e laid down and the ends are 
united by fully formed bone 

Part of the new bone may first be formed through cartilage Areas of 
cartilage are laid down by the osteogenic tissue of the periosteum and here 
are iinaded by new vessels, com ei ted into osteoid tissue and finally calcified, 
just as happens in the normal decelopment of bone in cartilage Tins method 
of healing occuis ^^hele there is a large gap to Ije filled and where there is 
considerable amount of mo%ement 
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Healing of the fractuie does not occur through the proliferation of the 
bone cells because these aie end pioducts and are incapable of multiplication 

Callus IS the mass of new tissue which is formed and it is divisible into 
three portions, namely, external, internal and intermediate The external 
ensheaths the junction, the internal fills the marrow cavity and the inter- 
mediate joins the fiactuied ends 

CONCLUSIONS 

1 This method is inexpensive, piactical, comfortable to the patient and 
simjolifies nursing care 

2 It IS ideal in elderly jiatients, especially m cases of fractures at the 
neck when the Whitman case treatment is not desired 

3 Stiflfness at the knees occuis less frequently than after other methods, 
the period of disability is thereby' reduced 

4 This simple means of extension is just as efficient m the average case 
in effecting i eduction of the fragments as is tong extension with heavy 
weights 

5 Occasionally an open operation may be requiied to disintegrate the 
fragments from binding muscle 

BIBLIOGRAPHY 

"Russell, R H Fracture of the Femur Bnt Jour of Surg, 1924, vol \i, No 43 

’ Muller Davis Applied Anatomy, Lippmcott, 1924, pp 527-528 

“ Spalteholz Hand Atlas of Human Anatomy, Lippmcott, 1923, P 349 

* Howell, William H Text-book of Physiology, W B Saunders Co , 1913 PP 20-50 

° Haycroft Jour of Phys , 1904, vol xxxi, p 392 

" Royle, N D Aust Med Jour , January 26, 1924, vol vi, p 77> No 4 

’ Boyd Surgical Pathology, W S Saunders, Phila , pp 84-86 


534 



HEPATITIS AND ITS RELATION TO CHOLECYSTITIS 

By Walton Martin, MD 
OF New York, N Y 

THE METTEB EECTORE DFLl\ ERED BEFORE "rUE BH1EH.DEEP!U\. COEEEGF OF PllISlCI^NS, DECEMBER 10 1926 

In several papers written during the last nine years, Evarts Graham, 
whom I think your Committee honored the year before last as it has me this 
year, has presented some inteiestmg observations and stimulating suggestions 
on the pathogenesis of hepatitis and cholecystitis, on the path of infection 
in diseases of the gall-bladder and on the association of cholecystitis 
and hepatitis 

In reading these papers and others on the same subject, I am reminded of 
a saying of the hsematologist Naegeh, quoted by Aschoff * He writes “ It is 
a sure sign of the undeveloped state of science if the logical concepts with 
which it deals are not fixed and when multiple meanings are assigned to the 
same term ” I am reminded of this saying because of the confusion in my 
own mind regarding the exact meaning of hepatitis and cholecystitis Per- 
haps the disagreement and controversies that arise between clinical surgeons, 
pathologists and physicians, when teims such as hepatitis and cholecystitis 
are used, aie inevitable in the uncertain state of much of our knowledge 
legarding these subjects and the different conceptions formed when these 
terms are used 

At the outset it may be well to refei briefly to the observations that have 
been made regaiding hepatitis and cholecystitis by a number of surgeons dur- 
ing the last ten years and to state the conclusions that have been drawn from 
these observations Small sections of the liver lemoved during operations for 
cholecystitis have legularly shown varying degrees of hepatitis The lesions 
aie confined laigely to the inteistitial tissue wheie the lymphatics are situ- 
ated In several instances pieces of livei removed during operations for 
chronic appendicitis have shown inflammatory changes Gall-bladdei s removed 
for a group of clinical symptoms which aie classed as dyspepsia, and in which 
there was no histoiy of gall-stone colic, have not infrequently shown very 
slight or no macroscopic lesions, but have shown, under the microscope, slight 
inflammatory infiltiation ot the deepei layeis of the walls of the gall-bladder 
The conclusion has been i cached that in many cases of cholecystitis there has 
been a direct extension to the wall of the gall-bladder from an inflamed liver, 
that frequently a vicious circle exists between the gall-bladdei and the liver 
wherebv each may infect the other, that the infection of the liver from an 
inflamed gall-bladdei is an important factor in the production of cirrhosis, 
that lesions of the gall-bladdei wall that cannot be readily recognized macro- 
scopically give definite clinical symptoms 

I inav also add at the outset that anyone having the temerity to discuss 
hepatitis is thrown on the hoi ns of a dilemma Either he must discuss the 
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subject as if hepatitis weie a simple entity or he must refei to its ^er\ 
complex and chveisified etiology and be carried into a lather loose-jointed and 
rambling discussion I must beg youi indulgence for the latter method 
I have thought, however, it might be of advantage to bring forwaid some 
of the pioblems that piesent themselves when the somewhat indefinite word 
hepatitis IS used and to consider the mteiesting question as to when the 
leaction of the cells that make up the livei and the gall-bladder reaches the 
plane of clinical observation In othei words, what degrees of reaction in 
the hepatic cells oi the gall-bladder wall are we justified in considering 
clinical entities 


There are a few featuies in the microscopical anatomy and physiology 
which seem to me peitinent to the discussion The arrangement and relation 
of the blood and Ijunph capillaries to the liver cells are imperfectly under- 
stood There is, however, a fairly general agreement that the portal vein 
and the hepatic arteiy spread out into the intricate capillary network which 
IS very intimately related to the liver cells The Danish zoologist, Krogh,“ 
who has made most extensive studies of the anatomy and physiology of the 
capillaries, considers that the endothelium of the hepatic capillaries is a 
syncytium with numerous nuclei but without defined cell holders as in the 
embiyonal capillaiies, and that the star cells of Von Kupffer, which appear 
at rathei short, legulai intervals, aie an integral part of the capillary wall 
The English histologist, Schafer,** believes that what remains of the endothe- 


lium of the liver sinuses is lepresented by these stellate cells 

Blood', entering the livei through the portal vein and hepatic arterj', 
spieads out in a large and complex capillaiy network, the liver cells being 
diiectly bathed by blood and not by lymph, as elsewhere in the body Besides 
the polygonal liver cells and the Von Kupfifer cells which make up, with the 
capillaiies, the lobules, there is a connective-tissue stroma underneath the 
seious coveiing and between the lobules which suppoits the bile ducts and 
blood-vessels in their course thiough the organs The ljunphatic vessels 
aiise from the lymph capillaiies in this connective-tissue stroma Numerous 
Ij'mph vessels accompany the interlobular branches of the portal vein an 


numerous lymph vessels accompany the hepatic vein 

From the study of the injection specimens made by Sappey, it seems 
that a considerable number of fairly laige lymph vessels pass along t ie 
inferior surface of the liver over the body of the gall-bladder from t le 
adjoining quadiate lobe and the right lobe, to form an extensive anasto 
mosing network of vessels in the neighborhood of the neck of tie ga 
bladder Others, derived from the same sources, pass behind the gal - la 
to terminate in the same region There are apparentlj^ numerous ani^tomosi ^ 
lymph capillaries between the lymphatics of the liver and the gall- a er 
The hepatic cells have manj'^ and diversified functions The ner is ^ 
gieat laboratory and storehouse of the body It is engaged in 
transformations, demonstrated by the high consumption of oxygen an ^ 
production of heat All three classes of foodstuffs — car bolnd rates, ats, an 
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probably proteins — are built up into large non-drffusible molecules and stored 
in the liver cells and, by reversible ferments, again changed into soluble forms 
which pass out into the circulation as needed The liver cells change the 
ammo acids to simplei compounds, produce bile with its well-known function 
and play an important part m the coagulation of the blood 

But it is to a function which it shares with the reticulo-endothehal system, 
m rendering harmless various toxic substances and in the destiuction and 
disposal of living microorganisms and red blood-cells, that I wish to call 
special attention The stellate cells of Kupffer, which we have just said a’-e 
pait of the lining endothelium of the liver capillaiies, belong to the group 
of reticulo-endothehal cells which are found in the sinuses and pulp cords 
of the lymph-nodes, the leticulum and the blood sinuses of the spleen and 
the capillaries of the bone-marrow These cells behave in a special way in 
taking up dyes and other substances and show a pronounced capacity 
for phagocytosis 

Kupfifer showed that the star cells in the liver were loaded with the 
pigment after the injection of india ink These expeiiments have been many 
tunes confirmed Various chemicals injected into the circulation aie taken 
up in the same way by the stellate cells Certain salts are not arrested , the 
cells show a power of selection and certain substances are taken up and 
stoied in the liver cells A number of careful experiments by Roger® and 
others have shown that alkaloids are arrested in the same way in the liver 
Some of the alkaloids lose a portion of then toxicity in passing through the 
Iivei , some of them are excreted in the bile and, according to Roger and 
others, the detoxicating effect varies with the abundance of glycogen in the 
liver ® There can be no question of the arrest, storage and destruction in the 
liver of a number of simple and complex chemical substances 

The action of the liver on microbes is equally interesting Wyssokowitsch’^'^ 
showed, many years ago, that pathogenic and non-pathogenic microbes and 
the spores of molds were arrested and taken up by the cells of the capillaries 
and sinuses m the liver, bone-marrow and spleen The capillaries and sinuses 
111 these regions are great settling basins where all manner of minute foreign 
substances are deposited and taken up Although all the cells of the so-called 
reticulo-endothehal system in these situations aie largely concerned in the 
reactions, it In no means implies that their behavior m the liver, spleen and 
bone-maiiow is the same The stellate cells of the liver are not the exact 
equivalent of the endothelial cells of the splenic sinuses, for example Bac- 
tei la are not taken up to the same extent in all the depots of this system of 
cells The Kupffer cells of the hvei seem to take up and letain large numbers 
of miciobes at an eaily stage at least m inoculation wnth certain microbes 
and in certain animals 

Bacteria and other foreign substances taken up In the reticulo-endothehal 
cells in the bone-marrow and spleen are destroyed there or stait to grow and 
iinade again the blood stieain But ioi the material deposited and taken up 
liN the Iner cells there is another possibility The foreign particles maj be 
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excreted in the bile In Wyssokowitsch’s (/ r ) experiments he expressly 
states that the bacteria taken up from the blood stream do not pass out by 
the excretions and secretions of the body But it has been pioved over and 
ovei again, during the last forty years since he made his precise and interest- 
ing observations, that bacteria injected into the portal vein or the systemic 
veins, if injected in sufficient dosage, regularly enter the bile Nichols” 
recorded in 1916 a number of carefully^ earned out experiments and reviewed 
and ciiticized the work done up to that time by Futterer, Chiarolanza and 
Koch He injected varying doses of typhoid bacilli and cholera vibrios into 
the systemic veins and into the portal vein in immune animals and in animals 
111 which no immunity had' been established He found fairly large doses 
weie necessary to make bacilli ajipeai in the bile and a larger dosage was 
required m the systemic veins than in the branches of the portal vein He 
records seveial instances m which the results were strikingly inconstant, 
the same dosage injected m a poital \em in one instance showing numerous 
colonies cultured from the bile and in another showing not a single colony 
There were marked individual variations 111 elimination rmmune animals 
showed a greater power of excreting bacteria in the bile than non-immune 
animals Rapid agglutination vwo, deposition in the liver and correspond- 
ing elimination are suggested as explanations The bacilli began to appear in 
the bile with astonishing rapidity, being found in two to thiee minutes after 
poital injection and the fiist plates showed the largest number of colonies 
The reticulo-endothehal cells are concerned not only in* taking up foreign 
bodies and, through the action of various intracellular ferments, modifying 
or destroying them, but they are also concerned m furnishing and secreting 
various substances which aid 111 the destruction of microorganisms and in 
the neutralization of their toxins Metchnikoff wrote that it was probable 
that the macrophages (and in his maciophage system is found the first 
suggestion of a reticulo-endothehal system) represented the principal source 
of antitoxin Since then it has been shown by Hahn, Von Skramlik and 
Huenermann that the perfusion of the livei of a sensitized animal absorbs 
the corresponding antigen The stellate cells of Kupffer are assumed to be 
the active agents in the liver Ehrlich and Morgenroth obseived that in 
dogs poisoned by phosphoius, with a consequent degeneration of the liver, 
there was a diminished production of alexin or complement Although later 
experiments have not by any means settled these questions, there can be no 
doubt that the reticulo-endothehal system, and consequently the stellate ce s 
of the liver, play an important part m the taking up and destruction 0 
bacteria and in the altered reaction of the body to introduced bacteria 

If next we turn to the circumstances under which bacteria invade t le 
tissues and settle in the liver and consider that, aside from the fact that m 
very many infections where organisms are introduced through the skin or 
through the gemto-urinary system, the respiratory sv^stem, the mouth, tie 
pharjmx and oesophagus, and in vvdiich bacteria gain entrance into the svstemic 
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circulation and are widely distiibiited, there is a large group where invasion 
occurs through the portal system 

Numerous observers have studied the intestinal flora We all know that 
multitudes of bacteria, aeiobic and anaerobic, inhabit and flourish in the large 
intestine and the lower portion of the small intestine, becoming less and less 
under normal conditions as the upper jejunum is reached The intact epithe- 
lial cells, the protective mucus, the continual movement onward of the 
intestinal contents, all prevent the passage of bacteria through the intestinal 
wall Slight alterations, such as congestion or catairhal inflammation and 
demonstrable morphological lesions may, of course, alter conditions so that 
the intestinal wall is penetiated Fifty years ago Pasteui and his collaborators 
showed that the anthrax bacillus which is so tatal for mice and guinea pigs, 
could be swallowed with impunity To produce anthrax invasion by the path 
of the intestine it was necessary to feed the animals powdered glass and sand 

I wish, however, to call your attention to a number of experiments which 
show that bacteria can pass through the normal intestinal wall There is 
mention by Metchnikoff of an unpublished paper by Mitchell on experi- 
ments carried out in his laboratoiy, in which animals were killed by the 
invasion of anthrax bacilli through the intestinal mucosa, to all appearances 
normal and in which the animals received no nourishment capable of produc- 
ing lesions of the intestinal wall The animals were fed anthrax spores 
mixed with a pap of bread soaked in milk In 1894, Macallum,^® m studying 
the absorption of iron, showed that leucocytes could pass out into the intes- 
tinal lumen, take up foreign material and return through the intestinal wall 
He recovered the leucocytes containing stained granules in the liver and 
spleen The leucocytes found their way into both the systemic and portal 
circulation The next year, Desoubry and Porcher^' working in Nocard’s 
laboratory, established by numerous expeiiments that during digestion bac- 
teria of all kinds may pass through the normal mucous membrane of the 
intestines and may be found during seveial hours in the chyle and blood 
These experiments were made at the suggestion of Nocard, who had noticed 
that serum obtained from blood withdrawn with every possible care from 
hoises shortly after feeding was, eveiy now and again, contaminated 

In studying the pathogenesis of tuberculosis a number of experimenters 
have confirmed these observations During digestion many bacteria pass 
thiough the intestinal mucosa with the chjle and are found in the mesenteric 
glands, in the lymph of the thoiacic duct, m the blood current and m the 
liver, spleen and bone-man ow The younger the animal the more constant 
the results The bacteria find their way through the mucous membrane of 
the intestinal wall without leaving a trace of their passage Calmette and 
Van Steenberghe studied the mechanism of passage The\ confirm the 
obseivations of Macallum Poh morphonuclcar leucocjtes in large numbers 
pass through the mucosa into the lumen of the bo%\el normally Thev form 
with the epithelial debris a not inconsiderable part of the fccces Attracted 
by chemotaxis to the surface ol the intestine and the secreting surfaces of the 
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glands, hundi eds of thousands pass out daily Bacteria m the intestinal liinien 
are taken up by some of these phagocytic cells During digestion, especiail) 
when bacteria are intimately mixed with the food, the bacteria are carried 
by the leucocytes back thiough the intestinal wall to enter with the minute 
globules of fat or the salts of fatty acids, made by breaking up the fats, into 
the lymph vessels of the vilh of the small intestine and hence to the systemic 
circulation or they find their way to a less extent into the capillaries of the 
villus and to the portal circulation 

The bacteria taken in may be destroyed by the intracellular ferments of 
the leucocytes, oi the leucocytes containing microbes may be arrested and 
destroyed in the submucous lymphatics or in the lymph-nodes However, 
not infrequently living bacteria reach the liver and are destroyed there 
Ford showed that 70 per cent of the Infers removed aseptically a minute or 
two after death yielded cultures of microbes similar to those found in the 
intestine The bacteria seemed to be feeble and attenuated and were slow to 
grow The presence of tetanus antitoxin in the serum of individuals who 
carry tetanus bacilli m the digestive tract has been shown by Ten Broeck and 
Bauer They showed spores of tetanus bacilli m 34 per cent of the stools 
of 78 individuals in Peking May it not be assumed that here we have an 
instance of a reaction being set up by spores absorbed during digestion and 
carried to the liver? Obviously, the nature of the bacillus, the character of 
the food, the species of animal, may all cause wide variation The fatty and 
waxy coating of the tubercle bacillus, for example, makes it particular!) 
resistant to the inti acellular ferments of the leucocytes 

The question as to the reaction set up in the liver by the lodged bacteria 
IS equally interesting That bacteria, without the signs of tissue reaction, can 
be found in both the liver and the gall-bladder, has been pointed out by 
Aschoff He had a large number of unchosen livers examined for possible 
inflammatory reactions He concludes that although staphylococci, strepto- 
cocci and pneumococci can be more or less frequently demonstrated bacterio- 
logically, yet the gall-bladdei and the intrahepatic bile passages may be 
normal in appearance and theretore that certain bacteria may be excreted 
through the liver and perhaps through the gall-bladder without a 
special reaction 

Adami "" pointed out that, in conditions of congestion and slight chronic 
inflammation, bacteria may, time alter tune, pass through the intestinal wa 
to be deposited and destroyed m the liver The microbes may not necessan \ 
multiply in the organ Repeated inroads and repeated' destruction of bacteria, 
however, yield enough toxic substances to produce an appreciable alteration 
m the pai enchymatous cells He suggested the term subinfection to descri ic 
the reaction 

The reaction m the reticulo-endothelial cells, when considerable num bers 
of microbes are introduced into the blood, has been made the subject o a 
interesting study by Oerskov-® He used more 01 less virulent strains 0 
streptococcus, staphylococcus pneumococcus and bacillus coii He destroy e 
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the animals at varying inteivals from five minutes to several days after the 
injection He studied the amount of phagocytosis by the Kupffer cells and 
the amount of exudation of leucocytes He found in animals killed after 
two minutes many cocci m the hvei and a few in the spleen The cocci were 
largely inside the Kupffer cells The leucoc) tes were few In an hour and 
a half all the Kupffer cells were packed with cocci and there was a consider- 
able exudation of leucocytes At the end of six hours the liver contained a 
great number of cocci and the leucocytes were in gieat numbers At the 
end of eighteen hours there were still a large number of microbes in 
the liver but many of them stained poorly, the leucocytes were numerous 
At the end of eight days the microbes were no longei found In the destruc- 
tion of the cocci by the Kupffer cells theie was pionoiinced infiltration of the 
interstitial tissue with leucocj tes , similai results wei e obtained in studying 
the destiuction of other miciobes None of the polymorphonuclear leucocytes 
showed evidence of phagocytic activity 

In another senes he introduced a fatal dose of pneumococci The lesults 
weie similai up to a certain time The cocci weie lapidly arrested and 
destioyed m the h\er by the Kupffer cells, accompanied by the same infil- 
tration of the mteistitial tissue by leucocytes, but at the end of twenty-foui 
hours theie was a multiplication of the pneumococci The piotective cells 
weie unable to hold in check the microparasites and the body was invaded 
According to the t}pe of oiganism and the degiee of immunity established 
in the body, not only an exudative inflammation occuis, but various forms of 
degeneration, necrosis and regeneration, and various forms of productive 
inflammation, giving the most varied pictuie of interstitial and parenchy- 
matous lesions 

Chionic productive inflammation of the interstitial tissue is very frequent 
and leads to a -variet} of alterations in the liver tissue which arc grouped 
under the general heading cirrhosis 

There is a wide margin of safety in the liver Rous and IMacMaster 
have shown m the dog and the inonke) that three-fourths of the secreting 
cells of the Iner can be shut off ^\lthout pioducing symptoms That consider- 
able cirrhosis can exist without clinical symptoms has long been well 
1 ecognized 

There can be no question that the liver is concerned in the defense 
mechanism of the body It is concerned normally in the disposal of and 
making innocuous vaiious sulistances brought to it, m the exaggeration of 
this function various leactions occur which are shown morphologicalh The 
liver seems to be one of the fiist organs to react and forms a first line of 
defense as it weie in the protection of the bod} against disseminated bacteria 
Many of these reactions pass wnthout CMdence of disturbance, such as 
fevei etc wdiich can be recognized climcali} There is an interesting 
Inpothesis ot Vaughan in this connection He suggest that when bacteria 
are destro}ed the general bod} reaction the heightened metabolism the rise 
of body tcmpeiaturc all the general disturbances that we group under fe\cr 
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aie due to the disintegration of foreign bacterial proteins by extracellular 
ferments The destruction of bacteria inside the cells may be unaccompanied 
by these phenomena The intracellular ferments m the macrophages (Von 
Kupffer cells) carry perhaps the destruction of the bacterial proteins to a 
point where the products are much less toxic or build them up into their own 
protein The process of intracellular digestion may pass so smoothly that 
the host may be unaware of the bacterial destruction going on and present 
no disturbance of the normal working of the body that can be recog- 
nized clinically 

The large phagocytic cells of the reticulo-endothelial system have another 
function They are concerned in the destruction and disposal of red blood- 
cells This has been shown to take place normally in the liver, the spleen, 
the lione-marrow and the lymphatic nodes The hsemoglobm is split into an 
11 on-containing portion and an iron-free portion and the liver seems to play 
an important part m the disposal of both portions When the red cells art 
destro3^ed m excess the iron accumulates m the liver The iron produced in 
excess in the reticulo-endothelial system is released into the circulation and 
stored and slowly secreted by the liver ceils It shares this function of storage 
with the spleen and takes it ovei when the spleen is removed 

The disposal of the iron-free portion has been the subject of much stud'v 
It IS concerned m the production of bilirubin There has been much contro- 
versy over the site of the formation of bile pigment and the production of 
jaundice In the well-known experiments of Naunyn and Minkowski®’ the 
liver was removed from a goose, then the bird was poisoned with arsennireted 
hydrogen No icterus followed In another experiment the liver was not 
removed In this instance poisoning by arsenmreted hydrogen resulted in 
an enormous phagocytosis of erythrocytes and the production of jaundice 
The text-books of physiology of fifteen years ago record the famous experi- 
ments But as almost all the reticulo-endothelial cells in birds are in the 
liver, the spleen and bone-marrow containing relatively few cells of this 
system, these experiments were inconclusive when applied to mammalia 

Later, Whipple and Hooper excluded the portal circulation in dogs, 
injected hiemoglobin and were then able to show bile pigment m the urine, 
and Mann and Magath observed the formation of bilirubm m dogs after 
the removal of the liver The text-books of physiology of the future wd! 
record these experiments It seems to l)e established to-day that one of the 
functions of the reticulo-endothelial system is the production of bilirubin 
The Kupffer cells of the liver make up an important part of this system, so 
that although there is an extrahepatic formation of bilirubin, it by no means 
implies that the liver is not the seat of a considerable portion of bile pigment 
production Of the polyhedral cells of the liver it may perhaps be said tiat 
the evidence to-day is against their ever sharing in the formation of bilirubin 
They excrete the pigment but do not form it The bilirubin made hi t e 
reticulo-endothehal cells seems to be slightly different from the bilirubin 
secreted by the liver Van den Bergh showed that these differences cou 
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be detected by the behavior of the pigment m the diazo reaction These differ- 
ences are possibly due to physical changes in the state of the bilirubin in the 
plasma The bilirubin acted on by the liver cells diffuses more readily and 
is more readily oxidized It gives what is known as the immediate or direct 
reaction The bilirubin, as it is formed by the cells of the reticulo-endothehal 
system, diffuses less readily and is less readily oxidized It gives a delayed 
or indirect reaction 

Concerning the secretion of bile salts and cholesteiin, little definite is 
known It IS assumed by Brule and a number of French observeis that the 
polyhedral cells have a selective action, very much as the secreting cells of 
the kidney have At times, when the cells are damaged, now one, now another 
ingredient is not excreted by the polyhedral cells so that there may be the 
presence of bile salts alone or bihrubm alone in the blood There is not 
always a complete retention of all the component parts of the bile Unfortu- 
nately the tests for the detection of the bile salts in the urine are open to 
criticism However, his work is interesting and suggestive The itching, 
the brachycardia, the absorption of fat, are all said to be due to bile salts 
He thinks obstructive jaundice is “ globale et brutale ” , both salts are retained 
completely and suddenly In hepatitis from various toxic substances the 
dissociation of the two substances found m the bile exists, now one, now the 
other appearing m the serum, then both appeal , and again m the disappearance 
of the jaundice there is a similar irregularity 

The liver is, as we have said, concerned m the storage and detoxication 
of various substances besides bacteria When colloidal metals are injected 
into the circulation they are taken up by the Kupffer cells If the dosage is 
sufficient the cells are injured The damaged function is made evident by the 
clinical sign of jaundice and the extent and charactei of the jaundice is, in a 
way, a measure of the impairment of the liver cells Cunningham,*' in 
studying the clinical effects of colloidal lead in patients to whom it had been 
administered for inoperable carcinomata, desciibes three forms of jaundice 

I There is a slight icteric change in the sclera with increased urobilin and a positive 
indirect or delayed direct Van den Bergh reaction The bile secreting cells arc probablj’ 
unaffected The jaundice is due to excessive production ol hsemobsis by the Von 
Kupffer cells and the reticulo-endothehal system The pigment is produced in too large 
quantities to be taken up directly and secreted by the polyhedral cells of the Incr 
parenchyma, with the result that a quantity continues to circulate in the blood 

II There is damage to the polyhedral cells of the liver urobilin and bile appear in 
the urine, the jaundice is deeper, the Van den Bergh reaction is biphasic or of direct tjpe 

III In the third tjpe there is evidently a cholangitis in addition, due to the destruc- 
tion of the poljgonal cells Jaundice is deeper and there are large amounts of bile in 
the urine There may or may not be an increase of bilirubin of the urine , the van den 
Bergh test is immediate or direct 

These studies seem to me of especial inteiest They furnish an indication 
of the wat certain toxic substances act in producing jaundice b\ direct action 
on the reticulo-endothehal cells and on the pohhedral cells of the liter 
We have in jaundice an obtious clinical sign and m certain cases, an indica- 

543 



WALTON MARTIN 


Various microbes not only settle out and are taken up by the liver cells 
in the course of disseminated infection, but reach the interstitial tissue of 
the liver in clumps or masses from a disintegrating, infected clot m the poital 
vein or by emboli through the hepatic aitery, being ariested m the small vessels 
and producing a variety of focal lesions and multiple or single abscesses 

It has long been recognized that patients suffering from amoebic dysentery 
not infrequently develop liver abscesses The amoebse spread in the sub- 
mucosa of the intestines They may be found both m the blood-vessels and 
lymphatics, to be carried to the mesenteiic lymph-glands or through the portal 
circulation to the liver, where they set up a hepatitis The hepatitis may 
subside or, if the tissue resistance is poor or the dosage massive, abscesses 
form Here again the liver is the first great barrier to the dissemination of 
the infecting agent 

In many of the stages of infection when a partial immunity has been 
established, various forms of hepatitis occur, often giving little or no clinical 
evidence of their presence According to Calmette,®® during the course of 
infection with tubercle bacilli, small tuberculous lesions are nearly always 
present in the liver if careful enough search is made In an autopsy reported 
by Sabrazes,^® in a patient who died of leprosy, the liver showed no leprous 
nodules, but sections showed an enormous phagocytic reaction of the Kupffer 
cells There were no bacilli, however, in the biliary passages, none in the 
bile In late stages of syphilis the liver more frequently harbors treponemata 
than any other organ Various forms of interstitial hepatitis, as well as the 
characteristic gummata, are present Syphilis is relatively fiequent In over 
nine thousand Wassermann tests, taken as a routine measuie m all patients 
treated at St Luke’s Hospital during the last year, including the out-patient 
department, over five per cent showed a positive reaction As in a number 
of these repeated examinations were made and as there must be a large 
number with syphilitic infection, y^et showing a negative examination, the 
actual percentage should be put much higher It would be interesting if we 
knew in how many of these patients there were changes in the liver, due to 
the lodged tieponemata 

Anyone connected with a large hospital has an opportunity of seeing all 
these forms of hepatitis He gets an impression of an extraordinarily com- 
plex etiology 

With these facts in mind, I shall next attempt to study the path of 
infection suggested in a number of recent papers and the relation of hepatitis 
to cholecystitis and then of cholecystitis to hepatitis 

In the first place there is a widespread notion that appendicitis, hepatitis 
and cholecystitis are related and that infection passes from the appendix to 
the liver through the portal vein That this relation occasionally exists, m 
acute cases in which there is a suppurative lesion of the veins in the mesentery 
of the appendix and a progressive suppurative pyelophlebitis is set up, which 
leads to infected clots lodging in the liver, is generally recognized But during 
the course of acute appendicitis, cholecystitis and hepatitis are not usually 
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gangrenous retrocsecal appendix was discovered and removed He grew gradually more 
jaundiced and died on the second day During the last day he complained bitterly of 
pain in his right leg At autopsy the liver showed marked hepatitis The common duct 
was patent and there was no dilatation The cystic duct was patent , there was no gross 
lesion of the gall-bladder There was infection of the retroperitoneal tissue , the psoas 
muscle was soft and pultaceous Cultures from the retroperitoneal infection showed a 
large non-gas-forming bacillus This patient is an example of hepatitis following 
appendicitis, yet advanced acute hepatitis was unaccompanied by gross lesions of 
the gall-bladder 

In typhoid fever the relation of hepatitis and cholecystis has attracted 
much attention The initial peiiod of typhoid fever is accompanied by the 
presence of typhoid bacilli m the blood stream After a time the bacilli are 
no longer found m the blood They are found in the bone-marrow, spleen, 
lymphoid tissue of the intestine and lymph-glands of the mesenter3r In the 
l)nnphoid tissue of the intestine they colonize, multiply and produce the 
characteristic lesions of the disease The livers of patients dying of typhoid 
regularly show changes , there is fatty degeneration, infiltration with leuco- 
cytes, masses of leucocytes about degenerated and fiagmented liver cells 
These nodules are said to be due to bacterial emboli At times there is 
acute diffuse hepatitis or massive fatty degeneration, some of these patients 
are jaundiced and the jaundice, to quote Widal, is due to a hepatitis 
“ The jaundice of typhoid is really a hepatitis, the result of lesions of the 
hepatic cells, determined by the localization m the liver of microbes deposited 
there from the general circulation The bile regularly contains typhoid 
bacilli and there are all grades of lesions of the gall-bladder, from catarrhal 
to purulent inflammation, yet cholecystitis giving clinical symptoms is not 
common in typhoid fever From the seventh to the thirtieth day pain in the 
right hypochondnum, tenderness and rigidity are the symptoms that all who 
have an opportunity to see any considerable number of patients suffering 
with typhoid, associate with the condition Though thousands of micro- 
organisms are m the blood stream and the hvei and although the gall-bladder 
wall frequently shows lesions, only occasionally do symptoms appear that 
bring the lesions into the plane of clinical observation Other factors seem 
to be necessary One would expect that occasionally bacterial emboli might 
be lodged in the wall of the gall-bladder One would expect that occasionally 
bacteria would be carried by the lymph stream to the wall, but it is difficult not 
to believe that the thousands of organisms in the infected bile must play a 
most important part m producing lesions of the gall-bladder The experi- 
ments of Nichols are suggestive He succeeded m 63 per cent in producing 
gall-bladder lesions when injecting typhoid bacilli by the mesenteric vein and 
in 41 per cent when injecting into the systemic veins There was a consider- 
ably higher peicentage of gall-bladder infections occurring in the immune 
animals than in the normal animals He brought forward the view that 
gall-bladder infections in inoculated animals aie not necessarily an index of 
immunity, but may lie m part an indication of a rich amount of immune 
bodies m the blood 
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The colon bacillus, aside from infection of the liver following stones 
lodged m the common duct and consequent infective cholangitis, can, in 
exactly similar manner, cause jaundice The following autopsy report is an 
example The skin was jaundiced, the liver showed acute hepatitis, the com- 
mon duct was normal in appearance, the gall-bladder showed a subacute 
lesion There was extensive degeneration of the liver cells and central 
necrosis, yet the gall-bladder showed only a subacute lesion Cultures taken 
fiom the gall-bladder bile showed colon bacilli 

In the purulent form of interstitial hejiatitis it is cuiious to see the 
absence of corresjDondence in the lesions of a gall-bladder and the lesions of 
the liver A child, ten years old, very ill, was admitted to the hospital She 
had a high temperature, tenderness and an indistinct feeling of mass in the 
right hypochondrium The abdomen was opened, the liver was found 
enlarged, the gall-bladdei seemed acutely inflamed It was lemoved The 
patient died m three days At autopsy there was only a small amount of 
serous fluid in the upper pait of the abdomen Theie were no signs of 
peritonitis The liver was enlarged and riddled with abscesses There was 
an earl} parietal clot forming in the portal veins Section of the gall-bladder 
removed at operation showed a subacute cholecystitis Although the liver 
was filled with abscesses, some of them but a few centimeties from the gall- 
liladdei, only enough bacteria had passed through the lymphatics to set up a 
subacute lesion Cultures from the pus in the abscesses showed colon bacilli 

In amoebic abscesses I ha^e been unable to find records of gall-liladder 
involvement Although tubercular lesions of the liver arc said to be common, 
tuberculosis of the gall-bladder wall is lare Simmonds '*■' has given a descrip- 
tion of the forms In syphilis, although raiious forms of hepatitis are 
common, theie is no evidence of unusual frequency of clinical forms of 
cholecystitis As I understand the evidence, there is no unusual incident of 
gall-bladdei infection following the various forms of hepatitis Bacteria are 
piobably not infrequently jnesent and not infrequently there are slight 
cMdences of an inflammatoi} reaction To produce a clinical form of chole- 
c} stilts, added factois are necessary 

If the gall-bladdei is giossly infected, if the bacteria are lodged in its uall 
and the tissues leact and the lumen is filled -with exudate and bile, does a 
form of hepatitis develop, leading to clinical forms of cirihosis^ A reacting 
/one of contiguous stiuctures is foimtd about the inflamed organ The 
peiitoneum the wall of the colon and the duodenum are glued to the gall- 
liladder b\ exudate The omentum turns uji and is adherent to the gall- 
bladdei and the edge of the luer, the ccllulai tissue lietween the gall-bladder 
and the Iner reacts and the iiUeistitial tissue of the Iner reacts 1 he extent 
of the zone of circumscriliing reaction dcjiends, as m all inlections. on the 
\iriilcnce of the lodged organisms and the local and general resistance 
There are all giadts of se\crit\ from inflammator\ changes that can hardh 
be detected In microscopical stud} to changes where purulent exudate and 
ulceration and necrotic processes are the characteristic features, and in all 
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of them the hver m contact with the gall-bladder shows vaiymg grades of 
hepatitis Moreover, if the attacks are repeated there may be evidences of 
chronic interstitial inflammation Sections taken of the quadrate lobe or the 
right lobe m the neighborhood of the infected gall-bladdei regularly show 
signs of inflammation on microscopical examination 

Anyone who has operated on a number of gall-bladders recognizes, as a 
matter of course, the infiltration of the cellular tissue between the gall-bladder 
and the liver, succulent in fresh infection, dense and firm in long-standing 
cases When the gall-bladder ulcerates or is necrotic at some point an 
abscess may form partially m the liver substance There can be no question 
that some form of local hepatitis occurs in almost all infections of the gall- 
bladder and that the infection travels from the gall-bladder to the liver It 
IS a matter so generally accepted that it has rarely been emphasized It is 
part of the pericholecystitis nearly always present Specimens, however, have 
been taken in many instances far enough away from the bed of the gall- 
bladder to indicate that the reaction is widespread There is no means of 
knowing in these instances whether the reaction in the liver may not be due 
to one of the many irritants which reach the hver This mayr readily be the 
case if the gall-bladder lesion does not present gross morphological changes 
In any event, the hepatitis which we see so frequently at operations for chole- 
cystitis does not seem to have clinical significance, for if the grossly inflamed 
gall-bladder is removed there is no progressive involvement of the liver In 
several cases m which I have removed a gall-bladder with an abscess between 
the gall-bladder and the liver, the infection in the liver has apparently 
promptly subsided, for these patients are m good health and fat when seen 
years after their operations 

A patient entered the hospital two years ago presenting several interesting 
features He had a bottle m his hand containing gall-stones that he had 
passed twenty years ago He had had, after this long period of latency, a 
severe attack of typical gall-bladder pain Twenty-seven years ago he had 
had his first attack and during seven years following had had a number, 
several of them with jaundice During the last one of these attacks he passed 
the stones he showed He was operated on b}'^ Doctor Bolling and an 
obviously inflamed gall-bladder was removed, containing stones in every way 
similar to the ones he had passed many years before The liver seemed firm 
and the edge a little rounded The wall of the gall-bladder showed a small 
carcinoma He had at that time and still has, two years later, no signs of 
chronic hepatitis or liver cirrhosis that can be appreciated clinically, although 
there had been enough irritation to produce a new growth, and although the 
irritating agent had acted over a period of twenty-seven years 

There is another bit of evidence worth recording Fifteen years ago, 
in a number of the large clinics, the gall-bladders were not removed The 
stones were removed and the gall-bladder drained The practice was aban- 
doned There were too many recurrences due to impacted stones or stenosis 
of the cystic duct Many of these patients recovered I can recall no instance 
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or repoit of the retained, grossly infected gall-bladder setting up chronic 
forms of hepatitis I gamed the impression at that time that a draining gall- 
bladder, even if infected, gave little or no symptoms 

In deeply jaundiced patients with septic fever and a stone in the common 
duct, I have in seveial instances left the shrunken gall-bladder in place, 
opened the common duct and removed the stones In no instance has a 
progressive hepatitis or liver cirrhosis followed 

I do not find evidence, then, of a so-called vicious ciicle , a chronic appendi- 
citis, then a hepatitis, then a cholecystitis and the cholecystitis then becoming 
the mam focus and producing hepatitis The evidence seems to be that the 
liver IS a most efficient filter for bacteria, taking them up from the general 
or poital circulation and that only a few pass the cells of the peculiar hvei 
capillaiies to reach the lymph and float along with the lymph cunent into the 
nodes at the hilus At autopsy oi at opeiation these nodes aie not infie- 
quently enlaiged, but the enlargement of the lymphatic nodes is an inconspic- 
uous feature of infective hepatitis I do not question that a few bacteria 
may pass along the lymphatics fiom the liver into the wall of the gall-bladder 
I do question, however, whether slight infiltration of the gall-bladder wall, 
changes so slight that it is impossible to recognize them by gross examination, 
are clinical forms of cholec) stitis This assumption seems to be based on 
the observation that ceitain patients gam lelief from symptoms of a form 
of dyspepsia after the removal of a gall-bladder which shows no macroscopic 
lesions or shows beneath the mucosa, when cut open, small yellow spots from 
lipoid deposits (stiawbeny gall-bladdei ) This form of indigestion is 
shown by accumulations of gas m the uppei abdomen, lielching, sour regurgi- 
tations occur! ing piomptly after eating a heaity meal or badly prepared or 
indigestible food ■*” Unfortunately these symptoms are present to some 
degree m most middle-aged people They are present, as I have assured 
m5"self, at times aftei the gall-bladdei has been removed and they aie absent 
m many instances in which theie is a gross lesion of the gall-liladder wall 
In the same way study of the cholecj’^stograms, made by the method 
lecently introduced by Graham, has been said to furnish a surer means of 
lecognizing gall-bladdei disease than the sight and touch of the surgeon at 
operation, that is, by the observation of the filling and empt}ing of the 
gall-bladdei one can deteiiuine whether a gall-bladdei is so diseased that it 
should be removed, e\en if theie is no demonstrable lesion at operation The 
gall-bladder disease is proied b} the micioscopic examination of the excised 
gall-bladder wall shoeing a \ery slight cellular infiltration and by statements 
made by the patients of leltef after operation But is it not too earlv to 
diaw this conclusion, is not too little known of the nonnal function to speak 
so confident!} of abnormal functions^ I grant that certain patients get 
complete relief after operations for the rcmo\al of the gall-bladder with \er\ 
tiifling lesions of the gall-bladder wall but a more or less lasting freedom 
from s.Muptoms has been piescntcd as proof for all manner of remedies 
Patients treated In homeopath} and osteopath} arc sincere in their belief 
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in the remedies applied and grateful for the relief afforded I believe we 
should demand stronger proof I have an instinctive distiusl of occult 
surgery or surgery for occult lesions I recently saw a middle-aged woman 
operated on in a large clinic Her symptoms were, as nearly as I can 
remember, gas, indefinite gastric discomfort, inability to eat certain foods, 
and pain after eating When the gall-bladder was exposed it was soft, thm- 
walled, on manipulation it emptied, there were no adhesions, no stones The 
gall-bladder takes up and concentrates bile and regulates the pressure in the 
biliary system If the orifice of the cystic duct is blocked, there is evidence 
of disturbance and pain The gall-bladdei m question emptied, it was thm- 
walled and distensible It contained stasis bile Which of its known functions 
was at fault ^ The gall-bladder was removed, it was cut open and from the 
appearance of the thick, stringy stasis bile, cholecystitis was said to be present 

The pathologist, Aschoff,’''' whose painstaking and thorough studies have 
thrown so much light on the foimation of gall-stone and the function and 
structure of the extrahepatic bile passages, has pointed out that in studying 
post-mortem staining of the biliary passages there are fairly constant find- 
ings The region of the sphincter of Oddi is usually pale, almost colorless, 
a sign that it is closed, even after death The common and hepatic ducts and 
the cystic duct up to the neck of the gall-bladder are stained yellow, that is, 
stained with hepatic bile, while the neck and the rest of the gall-bladder are 
stained dark brown by the stasis bile of the gall-bladder as if the change in 
color marked a division between the conducting system and the condensing 
S3fstem of the extrahepatic bile passages He also points out that there is 
sphincter-hke thickening of the smooth muscles at the beginning of the cystic 
duct and numerous ganglion cells and nerve fibres in the wall of the cystic 
duct We apparently have to think not only of the mechanism of control 
at the orifice of the common duct, but of a mechanism of control at the outlet 
of the gall-bladder That among the patients in whom the gall-bladder has 
been removed for trifling lesions and in whom the cysticus is patent, there are 
a few who have had definite cramp-like attacks due to disturbance of the 
nervous control mechanism which synchronizes the various sphincter-like 
structures at the orifice of the cystic and at the orifice of the common duct, 
seems ver}'^ probable But in the great majority of cases, to produce a clinical 
form of cholecystitis, either verj"^ unusual virulence of the microorganisms is 
necessary or there is added to the factor of slight infection a disturbance 
either mechanical (calculus, anatomical peculiarities, etc ), or functional, 
which interferes ■with the passage of the gall-bladder contents through the 
cystic duct 

TO SUMMARIZr 

I One of the mam functions of the livei is the destruction and disposal 
of bacteria and toxic substances 

H Bacteria and toxic material reach the liver in a great number of ways 
and very frequently throughout life 
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III Some aie destioyed theie without appreciable reaction and all grades 
of appreciable leaction occm 

IV The moi phological changes which occui in the hvei in the reaction 
of the cells to initants and which are called by the pathologist hepatitis are 
extremely difficult to classif) The subject of hepatitis is one of the most 
complex m the domain of pathology It is in no sense an entity nor can it be 
discussed with profit as an entity 

V Many of the cases formeily grouped undei acute catarihal jaundice 
are now consideied foims of infectious hepatitis 

VI In the foims of hepatitis which have leached the level of clinical 
observation theie is little evidence of a relation to clinical foims of 
cholecystitis 

VII The hepatitis legiilaily found with cholecystitis has little or no 
clinical significance and is not a factor of iinpoitance m causing clinical foims 
of hvei cirrhosis 

VIII The proof that veiy slight mfiltiation of the gall-bladdei wall and 
lipoid deposit in the mucosa cause acid indigestion, a feeling of fulness in the 
epigastrium, flatulence, intermittent gastiic pain aftei eating badly prepared 
food, is by no means conclusive 

In closing, may I quote the following letter of advice to a young noble- 
woman from Burton’s Anatomy of Melancholy “ In this hypochondriacal or 
flatuous melancholy the symptoms aie so ambiguous that the most exquisite 
physicians cannot determine of the part afifected ” The symptoms of this 
disease are said to be “ sharp belchmgs, fulsome crudities, heat in the bowels, 
wind and rumbling m the guts, vehement gripmgs, pain m the belly and 
stomach sometimes, after meat that is hard of concoction ” I am not sure 
whether Burton’s rendeiing is better than the oiiginal Latin, which I add 
“ Acidi luctus, ciuditates, lestus m praccordns, flatus, mterdum ventncuh 
dolores vehementes, sumptoque cibo concoctu difficih ” 
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In scanning the history of gall-duct smgery one is impressed by the 
influence of simple mechanics upon the eaily period, and the complex chemical 
problems being worked out in conjunction with the surgery of to-day The 
eaihest period, or stone age, produced a type of surgery which had for its 
purpose lemoval of an obstiuction to the cystic or common duct Qiole- 
cystostomy and choledochotomy were piacticed for the removal of stones 
without due considei ation for lecurrence, or the effect upon the liver and 
adjoining organs of the diseased gall-bladdei which lemained The second 
period, 01 local infection age, produced a type of surgery planned for the 
removal of stones and prevention of their recurience Duimg this period 
the local infectious influence of a diseased gall-bladder was levealed The 
last and present period, or chemical age, although not completely developed, 
demands that the surgeon in planning operative piocedures upon the gall- 
ducts include all those principles of the earlier periods with the changes 
in internal metabolism which have taken place as a result of disease of the 
liver and gall-ducts Another factor of this period is the influence upon the 
liver and its function of infectious disease in other oigans 

The preparation for operation and the aftei-care during the first and 
second periods were not specific for patients with liver disease The general 
measures in use at that time were developed fiom the experience of surgeons 
in operations of all kinds Acute infection as cholecystitis and cholangitis 
played a specific part in this instance in the preparation of the patient by 
delaying the operation for the infection to become encysted and attenuated in 
virulence Hindsight, together with the chemical knowledge of liver function 
of to-day, leads one to believe that the role infection played in the outcome 
was over-emphasized, and recent results of opeiations in the presence of acute 
infections seem to bear this out In the presence of a normal metabolism delay 
in operating upon patients with acute cholecystitis or cholangitis is not neces- 
saiy, and chemical changes in the ciiculatmg tissues of the body indicate it 
to be injurious 

Careful consideration of the specific factors in the preparation and after- 
care of individuals with gall-duct disease will be the means toward a further 
reduction in the mortality of the operative period There are certain definite 
facts to be determined before and after operation which will designate the 
course of action m preparing the individual for so strenuous a period, main- 
taining a supply of suitable raw products of metabolism, and avoiding the 
dangers from the disordered sjstem of liver metabolism The chemical labora- 
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tory IS a iiecessaiy constituent of every hospital, and, in this instance, deter- 
minations made are of gieat assistance to the singeon m the caie of the patient 
and in increasing the knowledge of livei metabolism 

Acidosis — Changes in metabolism and the occurrence of an acidosis aie 
seldom due to destruction of liver substance and loss of function but occur 
from the disturbance m food intake due to the secondaiy effect of the dis- 
eased gall-bladder upon the stomach In the acute gall-bladder vomiting of 
food occurs repeatedly during the course of the infection After twenty-four 
hours the reserve supply of glycogen, which may have been normal, has been 
used up and unless carbohydrate is furnished in some foim an acidosis 
suiely occurs By the aid of blood examinations the piesence and extent of 
acidosis may be determined and corrected Befoie operating upon a patient, 
acutely ill for thirty-six hours, the CO" combining power should be deter- 
mined When it is found to be below forty, measures foi relief should be 
instituted and the operation delayed A mild acidosis of this type can be coi- 
rected by the administiation subcutaneously of 1500 cc of glucose 3 per 
cent and normal saline To operate upon a patient with a CO" of foity is 
perfectly safe if it remained forty, but in every instance, following the 
tiauma and anaesthetic there will be a further 1 eduction which makes the 
after-care more difficult A CO® of thirty should be corrected by the admini- 
stration subcutaneously of 1000 cc glucose 3 per cent in normal saline, 
intravenously 1000 c c of 3 per cent glucose and by rectum 10 per cent in 
ounces six, every four hours At the end of six hours another CO® should be 
done and if the rise has not been to forty-five or above, the administration 
should be repeated Instances of CO® below thirty will requiie m addition 
to the glucose and chloride, soda bicarbonate i per cent added to the intra- 
venous solution and 2 per cent to the rectal solution 

Soda bicarbonate in moie concentrated solution or more than ten grains 
should never be given before taking the CO- If the acidosis does not respond 
the Ph should be done before increasing the amount 

Glucose in concentrated solutions of 5 and 10 i:)er cent is a marked diuretic 
producing an increase in viscosity of the blood Also the glucose is lost by 
way of the kidneys when given m concentrated solutions When time permits 
or the amount desired be moderate the subcutaneous administration of 3 per 
cent solutions is the method of choice 

In chronic gall-bladder disease the intake of carbohydrate is not as a rule 
inteifered with The fats are the disturbing element of the food and such 
patients come to operation well piepared for the acute opeiative metabolic 
emergency 

In external gall fistula of long standing the metabolism vanes The 
drainage of bile salts does not produce a constant acidosis and m these patients 
preparation should be conti oiled by chemical analysis of the blood No meas- 
ures for relief of an acidosis should be employed until it has been determined 
to be present 

\\''ithout chemical analysis of the blood, no patient should have soda bicar- 

556 



THE GALL-BLADDER PATIENT 


bonate intiavenousl}' Large amounts of acetone and diacetic acid in the 
urine may occiu in patients with an alkalosis When acetone and diacetic 
acid appeal in the mine and the patient piesents othei symptoms of acidosis, 



Fig I 


glucose and noinial saline solution should be used until the urine is free of 
these incomplete pioducts of fat metabolism When the patient has starved 
foi thirty-six hours and urinalysis cannot be had, normal saline in amounts 
consistent with the penoa of star\ration, condition of the heart and general 
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appearance of the patient is indicated Periods of starvation over thirty-six 
hours in a patient with a history of diabetes should have glucose added in 
3 per cent amounts to the saline solution To give a patient with acidosis 
and a high blood sugai concentrated solutions of glucose causes a depletion 
of body fluids in excess of the amounts introduced, and as these patients run 
a high viscosity they are m danger of coma following further depletion of 
fluid from the diuretic action of the glucose 

Alkalosis — A state of alkalosis existing even in mild form before opera- 
tion IS rarely encountered Only in those patients with an accompanying 
ulcer, usually duodenal m type, who have developed the soda bicarbonate 
habit IS it apt to be present In such individuals the taking of soda bicar- 
bonate should be discontinued one week before operation in chronic disease, 
and in the acute, a chemical blood analysis made In the latter instance a 
CO“ above seventy-five should cause the operation to be postponed in all 
but those with ruptured viscus or extremely high temperature with chills, 
indicating a severe cholangitis When the operation can be delayed the patient 
should have dilute Hcl minims fifteen m water, ounces six, every three hours 
by mouth, and dilute PIcl minims twenty in water, ounces six, every six 
hours by rectum, and the subcutaneous administration of 3 per cent glucose 
in normal saline 1500 cc m twenty-four hours should be used In extreme 
instances of the CO- being above eighty-five operation is fatal unless vigorous 
treatment be instituted Unusual instances of this sort are always discovered 
post-operatively and will be discussed later 

Jaundtce — An objective symptom was as much a problem during the 
stone age as it is to-day Hower er, the control of the bleeding which occurs 
in those jaundiced from obstruction to the common bile ducts has been com- 
pletely and simply carried out during the present period by means of the 
intravenous use of calcium chloiide During the second period of gall-duct 
surgerj', blood transfusion was used for this purpose and it was successful 
Blood transfusion, howe\er, is expensive and is not warranted for the control 
of bleeding alone In debilitated patients who also have an increase in clotting 
time, -whole blood remains the best means of preventing or controlling hemor- 
rhage Calcium chloride which is put up in convenient ampules, in 10 per 
cent solution should be administered intravenously in those having a clotting 
time of over seven minutes, 10 c c given every six hours until the clotting 
time has been reduced to normal or for three injections 

Post-opei ahve Feedings — In all instances of operations outside the gastro- 
intestinal tract feedings should be resumed after eighteen hours In patients 
with simple cholecystectomy, fluid as tap water should be resumed after six 
hours in amounts sufficient to satisfy thirst Food m the form of gruels, dry 
toast, cooked fruits and sugar dissolved in drinks of tea, orange phosphate and 
pineapple phosphate should be insisted upon after eighteen hours No acids, 
either as orange, grape or lemon juice should be allowed, neither ice water 
nor cracked ice 

In the acute case fluids by' mouth will not be tolerated well before twehe 
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horns, and rentention enemata of water ounces six with glucose ounces one 
should be given every four houis dining the fiist day Then unless there are 
evident signs of a spieading peiitonitis the feedings of staich and sugar by 
mouth should be insisted upon Gaseous distention, if not due to operative 
tiauma or peiitonitis is best relieved on the second day by feedings 

Position — In the simple cholecystectomy any postuie the patient may 
prefer is permissible When drainage of the common duct oi abdominal 
diainage of an acute infection is piesent the sitting posture of thirty-five 
degrees should be used to 
promote drainage and 
pi event subphrenic col- 
lections of bile or puru- 
lent mateiial 

Pam — There is one 
chaiactenstic type, spas- 
modic, bieath taking and 
alaiming Soon after 
regaining consciousness, 
the patient complains at 
intervals of a spasm 
which grips the epigas- 
tric region and often is 
referred to the back and 
shoulder In all instances 
of this sort, I have noted later drainage from the wound of bile oi broken 
down blood-clot It is not caused by lack of drainage of the common duct 
for patients with severed common duct complain, if at all, of a continuous 
pressure somewhere m the upper abdomen Morphine in large amounts will 
not entirely relieve the suffering and will not stop the spasm If due to 
intra-abdominal drainage of bile the drainage should be loosened or the 
sutures adjoining the dram cut If due to intra-abdominal hemorrhage, mor- 
phine in large doses to relieve the pain which will persist for eighteen houis 
usually suffices and at the end of five days broken down blood clot will be 
extruded to explain the cause of the spasm and pain There is an expiratory 
grunt similar to that accompanying pleuiisy and explanation of the pain may 
be that the retained material is forced up under the diaphragm 

Hemoiihagc — There are two types peculiar to disease of the liver and 
ducts First, the ooze from the fine capillaries due to changes in blood 
coagulation At present and only in acute instances will this form be encoun- 
tered for the preliminary use of calcium chloride and blood transfusion ha-ve 
eliminated this dreaded type of bleeding When m the acute or neglected 
instances of its occurrence, calcium chloiide should be administered in lo cc 
of 10 per cent intravenously every four hours until the coagulation period 
returns to normal Should this means fail and if there has been considerable 
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blood loss to hEemoglobin of sixty or below, blood tiansfusion should be 
resorted to 

Hemoirhage from within the common duct with the ulceration of a liver 
sinus m ulcerative cholangitis may be sudden and profuse Morphine in 
large doses and tiansfusion to replace the blood loss aie indicated This type 
of hemoirhage is raie and when it occuis is usually the teiminal stage of a 
prolonged hvei infection 

Common Duct Dimnage — Drainage tubes intioduced into the common 
duct foi external drainage are usually sewn in place Instances of bioken 

strap fastemn^ tube not sutured tubeS With a portion left 

bottle to dressing / to abdominal \^all jn the duct necessitating 

^ j fDrainage tube, choledochtoiny ha\e been 

reported Any pull ex- 
erted upon the common 
duct tube IS to be very 
carefully avoided Ex- 
tending the tube by means 
of a connecting link 
which carries the bile to a 
bottle fixed to the bed 
railing is a common prac- 
tice (Fig I ) 

As this tube enters the 
bottle, usually one with 
a narrow neck, at a peipendicular plane, it will bind and catch if withdrawn 
at an angle In turning the patient the tube is pulled upon at an angle which 
often results m binding at the bottle neck, with pull being put upon the other 
end which is firmly sutured to the common duct (Fig 2 ) 

The stitch in the common duct may tear out leaving a transverse tear 
which may later result m an obstructing cicatiix, or the tube may break 
at Its weakest point up to the stitch and if the weakest point, as it usually is, 
be at the stitch, the tuiie will come away leaving a portion in the common 
duct To avoid the possibility of bieakmg off the tube m this way. Dr John 
F Erdmann has devised the plan presented I'he drainage tube is connected 
by means of an angle glass tube with a section of tube long enough to extend 
to the level of the bed Around this second length of tulnng, and not attached 
to It in any way, an ordinal y eight ounce specimen bottle is placed And the 
bottle IS attached to the adhesive dressing, 01 tie straps, by looping one end of 
a length of tape around tlie neck of the bottle and pinning the other (Figs 
3 and 4 ) 

This arrangement prevents traction being put upon the tube, and also 
kinking of the tube, which may occur when long tubes are used Tinning 
the patient is facilitated by this means, in that the bottle, which canies the 
tube, IS merel}’^ raised and carried to the opposite side by the attendant or by 
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the patient Little caie is needed to pi event spilling the contents of the bottle, 
when the tape is made only long enough to peimit the bottle to lest upiight 
on the bed (Fig 4 ) 

Acidosis — Post-opei ative acidosis when mild usually piesents on the 
second day It may be fiom eithei intensive piehminaiy cathaisis, starvation 
foi two 01 thiee da>s m piepaiation foi opeiation 01 staivation because of 
the pain and nausea attendant upon the passage of stone Obese women 



Fig 4 


aie most often affected and m such appaiently well-noui ished individuals it 
IS at fiist a sui prise The stoiage of sugai is not greatei in the obese than 
in the thin individuals and need of pieparation of carbohydiate is less apt 
to be appal ent in the fat than m the lean The appearance is charactei istic 
In the afternoon of the second day the patient becomes restless, face flushed, 
complaining of generalized pain and of feeling miserable, desires ciacked 
ice, will take ice water 01 oiange juice in laige amounts Vomiting of stomach 
and duodenal contents occurs, distention is marked and not relieved by ene- 
mata, the tongue is dry and parched, lips covered with scaling epithelium 
There is a rise in pulse, temperature and respiration The pulse is good 
and the temperature seldom rises above 103 degrees, the respiration is fast 
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and shallow Oiange juice is the desire of the majority and the most injuiious 
drink in that the hypei acidity and gastiic distiess aie increased Tieatinent 
of this type does not require chemical blood analysis Sugai and water are 
required Admmistiation difteis, by lectuni noimal saline ounces six and 
glucose ounces one eveiy thiee houis is the mainstay — watei of a moderate 
tempeiature by mouth in regulated amounts of ounces three every hour 
No ice eithei exteinally or internally should be allowed Aftei twelve hours 
gruel, diy toast, tea with sugai and vegetable broth thickened with staich 
must be insisted upon A film biiidei for distention after a medicated enema 
with the frequent use of the rectal tube For lestlessness which is due to lack 
of fluid, besides the fluid, codein and biomide suffice to quiet the patient until 
the fluid loss has been replaced No soda bicarbonate either administered to 
be retained noi in auto lavage solution should be permitted Foi while the 
clinical difference between acidosis and alkalosis is fairly well established, 
some patients with typical symptoms of acidosis may in reality be in the state 
of early alkalosis In which case glucose, noimal saline and water aie indi- 
cated and of general value, while soda bicarbonate is fatal 

The severe type of acidosis occuis in acute infections of long standing 
and usually in company with a post-operative spreading peritonitis The 
picture IS different Theie is a general expression of hoiroi which is char- 
acteristic, the eyes are sunken, wdnte showing, iimmed with daik moist lids 
The mouth is open, soides covered teeth appeal before a tongue dry, paiched 
and bile-stained over which the moist acetone breath is drawn rapidly back 
and forth m quick gasps which aie frequently augmented by deep sighs ending 
m moans of despair much more impressive than those arising from acute 
localized pam The skin is moist, dusky and lifeless The pulse races in 
small volume and is the true thready variety Generally there is, next to 
that from hemoirhage, the most impressive type of lestlessness, both due to 
ail hungei This is the danger stage and one requiring laboratory aid for its 
relief Blood analysis to deteimine the CO- combining powei, uiea, chloride 
and sugar is imperative Preliminary measuies aie those indicated in all 
instances of fluid loss, namely glucose, w'ater and sodium chloride Subcu- 
taneous administration of glucose 3 per cent in normal saline 1000 c c , intra- 
venous medication except in specific amounts is not indicated 1101 well tolerated 
by these patients After determining the CO" which should not requiie moie 
than one hour, should it be below thirty, intravenous glucose 3 per cent , soda 
bicarbonate 1 per cent solution 1000 cc should be administeied In a quick 
1 espouse wuthin one hour the patient should show improvement and will if the 
peritonitis be not too extensive 01 vnulent in chaiacter Repeating the sub- 
cutaneous glucose in normal saline in eight hours will restore the patient to 
the point wdiere retention enemata of glucose and normal saline will suffice 
Carbohydrate by mouth should be wthheld for a period of eight hours, after 
last vomiting Beginning with tea and sugai and increasing to giuel, toast 
and vegetable bioths No patient with an acidosis and a CO" combining power 
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of ovei fifteen in the absence of heait oi kidney disease should be consideied 
hopeless oi even a difficult pioblem 

Blood analysis repeated every twelve houis is a necessity in the well 
executed tieatment To inoceed blindly to give soda hicaihonate as was done 
five yeais ago will in many instances conveit the pictuie fiom a simple aci- 
dosis into an iiiepaiable alkalosis 

Alkalosis — Unfoitunately foi the patient and one m attendance, alkalosis 



Fig 5 

IS geneially discovered late Of subjective symptoms theie are none and 
the objective cannot be divided into eaily and late peiiods One should be on 
constant guard and then late discovery will be the rule with the pi esent knowl- 
edge on this subject Prodiomal symptoms aie not chaiacteristic but in the 
presence of biliary diainage, a complaint of weakness, lethaigy and a rise in 
tempeiatuie and scant drainage of piecipitated bile, a CO“ determination 
should be done In many instances normal findings will be followed by a 
good night’s sleep and a bright and cheerful patient in the morning In too 
many a quiet night, use of tempeiature, cessation of biliary drainage and a 
stuporous patient ensue So the danger point is reached and past before one 
IS well awaie of anything alarming 
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The well developed alkalosis transfoims an individual fiom a state of 
quiet composure to one of quiet tension oi twitching somnolence The facial 
expression lemains noimal foi deep slumbei, eyes and mouth closed, slow, 
sonorous respiration, the extiemities aie held m tonic spasm with the knees 
flexed upon the tiiink The tongue is moist and the eyes i oiled up, pupils 
noimal Theie may be a caipo pedal spasm, howevei, many die without 
developing the typical symptom Theie may be twitching oi a coaise treinoi 
of the extremities The slcin feels noimal, and onl> as a teimmal sign do 
the temperatuie and pulse late go up to veiy high levels, twelve to eighteen 
hours before death 

Tieatment piesents a iDecuhaiity noted in these patients in that Hcl will 
do moie toward recoveiy than in alkalosis of other conditions The most 
severe type may occur m individuals who have not vomited and in those 
without drainage of bile Theie is no lule of occuirence but the dependable 
relief is in the administiation of Hcl m laige amounts By mouth fifteen 
minims m watei ounces six eveiy two houis By lectum twenty minims in 
water ounces six eveiy three hours In severe instances calcium chloiide by 
vein 30 c c of 10 pei cent solution 111 divided doses can be used Laige 
infusions of normal saline and glucose are contra-indicated fiom experience 
and theie is not the diop m chloiides of the blood as noted in alkalosis of 
intestinal obstiuctiou 

Residual Infectious — Foci of infections have been ridden extensively 
through the hteratuie on all subjects But assuiedly there is a peimanent 
place in the after-care of gali-bladdei patients for this subject Infected 
teeth, tonsils, nasal sinuses and within the abdomen diseased adnexia, uterus, 
cerAux and colitis aie a cause foi lecuiient biliaiy explosions Following a 
flare-up m any of the above mentioned foci theie occurs, a pseudo gall- 
bladder attack as charactei istic of a primary gall-bladdei involvement as if 
the gall-bladder weie piesent Relief from lecessions of this sort does not 
come from food contiol but fiom ladical attention to the existing focus 
of infection 
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This papei lepiesents a study of 136 cases of biliary tiact disease The 
cases aie all personal ones, most of which weie opeiated upon while on 
Service C of the Universit}’- of Pennsylvania Hospital The review includes 
33 opeiations foi acute gall-bladder disease with 2 deaths, 78 opeiations for 
chronic gall-bladder disease with 2 deaths, 21 opeiations for biliary disease 
with obstiuctive jaundice vith 4 deaths, and 2 opeiations foi caicinoma of 
the gall-bladder with i death, and 2 cases with associated duodenal ulcer 
with I death A follow-up study has been made and a response has been 
obtained from 94 pei cent of the patients 

In an effoit to claiify or confirm the existing ideas concerning the patho- 
genesis of gall-bladder disease, a study was made with respect to sex, age, and 
race, obesity and the relation of the disease to pregnancy 

Race and Sci — Of the 134 patients with gall-bladder disease 83 weie 
females and 17 weie males Theie aie 3, negioes m this senes This 1 da- 
tive infiequency of biliaiy disease has been noted by many authois It 
would seem, therefore, that compaiative studies between the white and black 
races might do much toward coming to a final definite decision with regaid 
to the etiology of gall-bladder disease 

Age —Less than 20 20-29 30-39 40-49 50-59 60-69 70+ 

No of cases i 12 33 37 30 12 3 

The group between twenty and foi ty yeai s, usually considered below the 
gall-bladdei age, included 36 5 per cent of our patients Sixty-five per cent 
of the cases in females came to operation during the child-beaiing period 
Obesity — A note designating the patient as obese was found in 76 cases 
In all but 2 of the cases occtiirmg in males, obesity was found 

Relation to Piegnancy — Some interesting observations were made of the 
relation of cholelithiasis to pregnancy The data was not complete in all 
cases, but using that which was available it was found that 74 of the ill 
female patients had passed thiough one or moie pregnancies Twenty-two 
of these noted that then attacks occurred 01 recurred duiing or shortly after 
a piegnancy One patient gar^e a history of having an attack of gall-stone 
colic follow each one of fiAe deliveries A large majority of our cases 
m women lietween twenty and thiity occurred during or immediately follow- 
ing the first or second pregnancy 

With these factois in mind, we may say, then, that cholelithiasis is a 
disease primaiily of women, that it occurs most often in the obese, and that it 

* Read before the Philadelphia Academj' of Surgery, December 6, 1926 
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bears a definite relation to piegnancy We believe then that gall-stone for- 
mation IS not primal ily a phenomenon of infection, but that it is a metabolic 
phenomenon brought about by an effort on the pait of the body to excrete 
an increase of cholesterol fiom the blood Any condition which causes an 
increase of cholesterol m the blood over a consideiable period of time would 
piedispose to gall-stone formation It has long been known that during 
pregnancy there is a distinct h3'^percholesteriemia, and, since the blood choles- 
terol parallels very closely the blood fats, it is not hard to believe that a 
hypercholesteisemia had occuned in a patient who has covered her body with 
a thick layer of fat 

No doubt infection plays a very prominent part in gall-bladder disease, 
but we believe its idle is late in the process The operations performed on 
young women disclosed gall-bladders which weie normal to inspection and to 
palpation They contained single or multiple stones which were soft, round, 
and slightly lobulated in appearance They were composed of almost puie 
cholesterol The bile, which was cultured in several cases, was sterile These 
cases were looked upon as the earliest form of gall-bladder disease 

The patients showing evidence of infection were found m the older 
patients with thickened gall-bladdeis and facetted stones, indicating a disease 
which had probably been present for years It is the long-standing irritation 
of the gall-bladder wall by the presence of stones and the trauma caused by 
distention when a stone obstructs its outlet which open the way for infection 
by bacteria which are constantly being excreted through the bile from the 
liver or which come to it fiom the blood stream 

Pi maples of Tieaimenf — Few, if any, cases of gall-bladder disease need 
be considered suigical emergencies, and the disease is seiious enough to 
demand thorough pre-operative study and treatment The only exceptions to 
this dictum may be found m the acute group and even among this number 
are many which would be benefited rather than harmed by a day or two 
of observation 

The pre-operative treatment may be divided into two paits First, meas- 
ures foi the relief of pain, of which hot poultices of flaxseed applied to the 
whole abdomen, continuously, seem the most efficacious If necessary, mor- 
phine may be given hypodermicaliv m addition The patient should be given 
nothing by mouth By this means the vomiting is controlled and the duiation 
of the attack decreased 

Second, measures to i educe the risk of operation Fluids, preferably 5 to 
10 per cent glucose solution, are given by enteroclysis The pre-operative 
administration of carbohj drates is probably the best insurance against post- 
operative hepatic complications If the patient shows jaundice, special 
precautions are necessary which will be discussed under the head of 
biliary obstiuction 

Pre-opei ative study in the doubtful 01 chronic cases includes an X-ray 
examination Of tlie patients examined befoie the Giahain technic was 
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adopted, 8 showed evidence of gall-bladder disease, while i8 gave no abdomi- 
nal findings in a simple examination of the upper right abdomen 

Since using the Graham technic, a diagnosis of gall-bladdei disease was 
veiified in 12 cases, but in 3 otheis, cases 111 which a negative diagnosis was 
leceived, definite pathology was found in the gall-bladder region, an erioi 
of 20 per cent In all of these cases the 01 al method of giving the dye 
was used 

Oui opinion is, that an X-iay examination is not necessary in all cases 
of gall-bladder disease It is moie useful m the thinner patients who boi- 
dei somewhat on the ulcei type and m all cases m which the diagnosis is 
doubtful The X-iay leadings aie coiiect in competent hands in about 80 
per cent of the cases The patients the least likely to give a coi rect reading 
aie the youngei women in whom small stones have foimed, but in whom the 
gall-bladder function is still good 

Opeiafwn — i Anccsfheftcs — Operations on the bihaiy tiact demand 
more care in the choice of anjesthesia than piobably any gioup of abdominal 
opeiation Giadually the tendenc}'- has been to change from the more shock- 
ing inhalation anaesthetics to the local and legional anaesthesia induced by 
novocame, adding if necessary gas analgesia 

Ancusthctics 
Ether — 43 cases with 4 deaths 
Nitrous oxide and ether — ^48 cases with 3 deaths 
Local and gas — 15 cases with 2 deaths 
Gas — I case — no deaths 
Local — 7 cases — no deaths 
Splanchnic — 18 cases — no deaths 
Splanchnic and gas — ^4 cases — no deaths 

By far the most satisfactory anaesthetic m our expeiience is obtained by 
blocking the splanchnic neives posteriorly as suggested b)’’ Kappis Theie 
must be a local infiltration of the abdominal wall m addition, with a block 
of the intercostal neives at the costal maigin After the peiitoneum is opened 
a wall of local anaesthesia is placed just beneath the parietal peritoneum, using 
the finger in the abdominal cavity as a guide It is usually necessary to place 
a small amount of novocame in the lound ligament and at tunes the anaes- 
thesia IS not complete until the gastro-hejiatic omentum near to the pylorus 
and about the cystic duct is infiltrated 

The induction of this anaesthesia is somewhat time-consuming but is not 
painful or mutating except to the ver)’- nervous patient It is successful alone 
m about 82 per cent of the cases In the otheis a light gas anaesthesia is all 
that is necessary Under the splanchnic block it is possible to explore the 
abdomen, except the pelvis, and often the appendix can be pulled into the 
wound and removed without additional amesthesia 

2 Incision — The incision used in most of the earlier cases, and in all the 
cases in which the diagnosis was not certain, was one through the upper 
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right rectus muscle There were 56 patients m whom this incision was used 
and they have all healed without evidence of hernia The difficult}'^ of expo- 
sure and of closure in many cases, and the frequency with which serum 
collected in the wound, led to a change 

In practically all of our latei cases, a tiaiisverse incision was used extend- 
ing from the rib margin nearly to the midhne, at a level about two fingeis’ 
breadth above the umbilicus After cutting through skin and subcutaneous 
fat, the obliques and transversahs are divided in the line of their fibies out- 
ward, beginning at the edge of the rectus sheath The peritoneum is then 
opened and with the fingei in the abdomen, two lows of inteiiupted sutures 
aie placed, catching the rectus with its anterior and posterior sheaths The 
lectus IS then divided between the sutures to within three-quai ters of an inch 
of its mesial edge This incision usually gives sufficient exposme for cases 
of acute cholecystitis in which a cholecystostomy is to be performed It may 
be leadily enlaiged by canying the incision upwaid through the lectus This 
IS usually necessary in order to peiform a cholecystectomy or an operation 
on the common duct 

The tlans^else incision was used thirty-two times and of this number 
there was one incisional hernia, and one patient who showed a slight pouting 
at the site of a cholecystostomy opening Theie were 35 cases in which the 
incision was enlaiged upwaid through the rectus, all of whom have healed 
without hernia 


This incision has the advantage of giving much bettei exposuie than can 
be obtained by the right rectus incision alone It is also very easy to close 
3 Special Appaiatns — In those cases in which cholecystostomy is to be 
performed, some instruments have been devised which greatly facilitate the 
operator, and which decrease considerably the operative tiauma 

A shaip, round-pointed aspirating trocai, with watei pump suction, 
devised by the junior author, is used to lapidly evacuate the fluid in the gall- 
bladdei without soiling the wound, latei a blunt-pointed aspirator may be 
substituted to completely empty the oigan 

When the gall-bladder is empty of fluid and stones, the senior authors 
cholecystoscope may be used to view the inside of the organ This instill- 
ment was used in fifteen cases In that number there were four cases in 
which stones were discovered in the gall-bladder after a thorough search with 
scoop and finger had failed to show further calculi An incomplete operation 
was discovered then in 26 per cent of the cases in which the scope was used 
We believe that from this group come most of the patients who have a return 


of symptoms following cholecystectomy 

Post-opc) ativc 1 1 catment — The patients are placed in semi-Fowler posi 
tion and are given enteroclysis routinety, a pint each of tap water with tincture 
of digitalis two fluid drahms, glucose 5 per cent and sodium bicarbonate 2 ^ 
per cent m order named Since the use of local aUcEsthesia, fluid mai fre 
quently be given by mouth, after the first 01 second pint of enteroclysis 
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III patients are encouraged to suck fiuit lozenges or to use chewing gum, in 
an endeavor to keep the mouth moist and minimize the occurrence o£ parotitis 

Carbohydrate foods have pi oven the most helpful in these cases because 
of their rapid absorption and easy utilization by the body Glucose with 
insulin intravenously we have found to be the best treatment for those cases 
of “ livei deficiency” which appear a considerable time after opeiation 

The patient is instiucted to take ten deep inspirations per hour This has 
a tendenc}^ to deal the lungs and minimize pulmonaiy complications 

Aftei the first week the cholecystostomy and common duct tubes are 
damped for an hour after each meal, and the inteival between clampings is 
decreased gradually so that towaid the end of the second week the tubes 
may be clamped all the time By thus allowing the bile to flow into the 
intestine duimg the periods of digestion, we hare been able to overcome the 
nausea that fiec|uently follows the taking of food in these cases of 
bile diainage 

In our cases the average time foi the lemoval of the cholecr stostomy tube 
was thnteen days The choledochostomy tube, usually a T-tube, was removed 
from the sixteenth to the nineteenth day, / c , as soon as the tube could 
remain closed foi several days at a time, without causing pain No biliary 
fistulas have resulted 

Hospital Days — Cholec} stostomy patients usually lemain in bed until the 
tube has been removed (fourteen days) They are discharged after they 
have been up and aiound the ward foi two oi three days The average stay 
111 the hospital for these patients was twenty days, divided as follows 

Less than 15 days 16-19 clays 20-29 days 30 days + 

7 cases (i in hospital) 13 cases 25 cases 4 cases 

A cholecystectomy without drainage kept the patient m the hospital an 
average of seventeen days m 40 cases These were divided as follows 

Less than 15 days 16-19 days 20-29 days 30 days + 

23 cases (1 in hospital) 13 cases 4 cases 3 cases 

A cholecystectomy with drainage demanded an average sta)'^ m the hospital 
of twenty-six days m 12 cases These weie divided as follows 

Less than 15 days 16-19 days 20-29 days 30 days + 

^ 2 cases 6 cases 4 cases 3 cases 

klore than half the cases of cholecystostomy demand a hospital stay of 
moie than three weeks, while a choIec) stectomy closed without drainage gives 
a patient a 50 per cent chance of discharge in two weeks, and 85 per cent 
of these cases can be discharged in two and one-half weeks A cholecystec- 
tomy case with drainage demands a longer stay in the hospital, the delay in 
most cases being attributed to a wound infection 

Post-opci ative Complications — ^Wound infections occurred eight times m 
this senes, five tunes in a light rectus incision, once in a trans\erse, and twice 
in a light-angled incision 
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Pulmonary Gioup — Broncho-pneumonia occurred in 4 cases, and acute 
bronchitis in 2 These cases were all in the group with acute cholecystitis 

Lobar pneumonia — i case with death 
Massive atelectasis — i case with death 
Pulmonarj embolism — i case 

Empyema thoracis — i case following pericystic abscess 

Cai dxo-vascular gtoup 

Chronic myocarditis — i case with death 
Femoral phlebitis — 1 case 
Hsemiplegia — 1 case 

Eaily hepatic insufficiency (liver shock, 01 toxic liver) as characterized 
by high temperatuie, pulse and respiration, low blood-pressure, cold moist 
skin, etc , occurred in six instances, one or two days following operation 
Death followed in each case 

Late hepatic insufficiency occurred in 2 cases two to three weeks aftei 
operation These cases are usually ones with common duct drainage and are 
characteiized by lassitude, low blood-piessuie, subnormal temperature, ano- 
rexia, and vomiting One of these patients died 

Liver abscess — echmococcus — i case 
Acute pancreatitis — 2 cases with i death 

The most serious of these complications fall in the group of so-called 
hepatic insufficiency Our knowledge of the cause of these conditions is 
meagie, hence we know very little concerning their tieatment 

Analysis of the Cases ruith Follow-up Results — i Acute Cholecystitis — 
This group includes all the acute and subacute cases of gall-bladder disease, 
as evidenced by elevation of temperature, leucocytosis, and acute tenderness 
and rigidity in the upper right abdominal quadiant In 14 of the 28 cases 
a mass was palpable m the upper right quadiant 

The choice of opeiation m these cases depends largely upon the conditions 
found at operation When the gall-bladder is tense and thickened, the gastro- 
hepatic omentum cedematous and the head of the pancreas indurated, by far 
the safer operation is a cholecystostomy Cholecystectomy should be per- 
formed only where drainage of the gall-bladder can not be accomplished 
because of gangrene or for other reasons apparent at the time of operation 

Suxninaiy of the Follozv-up Resttlis fox Acute Cholecystitis 
Operation No symptoms Improved Unimproved Operative death 

Cholecystectomy 

10 9 I 

Cholecystostomy 

21 16 4 I 

Cholecystostomy 
with drainage 
of pancreas 

2 2 

Of the 4 patients listed as improved, one has had one attack of pam and 
vomiting of two days’ duration, one indigestion, one has a slight hernia at the 
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site of the drainage tube, and one leturned with a peiicystic abscess followed 
by an empyema thoiacis 

The mortality in this gioiip was 606 per cent, with cholecystectomy 10 
per cent , and with cholecystostomy 4 3 per cent 

Analysts of Cases that Died Following Opetation jot Aeute Cholecystitis 
Duration of Postopera- 

Case Age acute symptoms Operation tive days Cause of death Necropsy findings 

1 45 2 days Cholecystectomy 1/6 Pulmonary Refused-obesity 

embolism 

2 65 20 days Cholecystostomy i Acute Hepatic cirrhosis 

Appendectomy hepatic Chr myocarditis 

insuf Chr hypertrophic 

prostatitis 
Extreme obesity 

2 Chionic Gall-hladdci Disease — This group comprised 78 cases There 
were two cases in which an associated duodenal ulcer 'was found and for 
which a posterior gastro-jej unostomy was performed in addition to the 
removal of the gall-bladdei In 22 of these cases an appendectomy was 
also performed 

The choice of operation in this gioup is for a cholecystectomy, if it can 
be performed with safety to the patient The opeiation should not be 
attempted if 

(1) A very fat abdominal wall prohibits good exposure 

(2) The patient is not a good operative risk because of jaundice, pancreatitis, cardiac 

or renal disease, age, respiratory infection, etc 

(3) The assisting and nursing staff are strange or inadequate 

(4) The anatomical difficulties found at operation are extraordinary 

In all these cases it is safer to dram the gall-bladder, i e , m case of doubt 
do a cholecystostomy 


Sumviaiy of the Folloiv-up Results foi Chionic Cholecystitis 


Operation 

No 

symptoms 

Improved 

Un- 

improved 

Operative 

mortality 

No report 

Cholecystectomy 

49 

37 

2 

I 

2 

6 I* 

Cholecystectomy 
Posterior gastro- 
enterostomy 

2 

Cholecj stostomy 

27 

I 

18 

6 

I 

I 

I I* 

Cholecystotomy 

2 

* In hospital 

2 






Of the patients in which cholecystectomy was performed two patients 
weie not entirely well They complained of “ bilious attacks,” distention and 
belching after eating They had no pain One patient m whom the pre- 
opeiative diagnosis was not cleai complains of the same symptoms as before 
operation She is a thin, neuiotic individual and a regular attendant at the 
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medical dispensary Of the 40 patients fiom whom follow-up leports have 
been obtained, 35 aie entiiely relieved — 875 per cent cures 

The operative mortality was 4 per cent in cholecystectomy without asso- 
ciated disease In the cholecystostomy cases without associated disease the 
mortality was ml, and the combined mortality 2 5 per cent 

There were 6 cases listed as improved following cholecystostomy Of 
these two weie free from pain, and complained only of belching and disten- 
tion Three patients had a return of pam, m one or more attacks, and a 
cholecystectomy was latei iDerfoimed on one of these One patient has 
discharged several facetted stones fiom hei diamage tract There were no 
biliaiy fistulcC The patient listed as unimproved later developed carcinoma 
of the gall-bladdei 

Of the 25 patients followed, 18, or 72 per cent , are completely relieved by 
cholec} stostomy Theie were no deaths m the 26 cases 

This low morbidity figure is probably not quite a fair one in that many 
of these cases were opeiated ui^on but a short lime ago (since September, 
1922) 

Analysis of the Moitahty Folloiving Opcialwn foi Chiotuc Gall-BIaddci Disease 
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0 
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2 
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death 

I 

41 

3I6 yrs 

Cholecystostomy 

Cholec> stectomy i 

Acute hepatic 

Mitral stenosis 






insufficiency 

Incisional post- 







neg 

2 

50 

I vr 

None 

Cholecystectomy 2 

Acute hepatic 

Incisional post- 





and 

Appendectomy 

insufficiency 

neg 

3 

40 

2 yrs 

None 

Cholecystectomy 4 

Acute pan- 

Abdomen 





Posterior gastro- 

creatitis 

showed fat 





enterostomy 


necrosis 


Combining gioups i and 2, the mortality with cholecystectomy was 5 per 
cent in 58 cases, and with cholecystostomy alone it was 2 per cent In 
other woids, in the iii cases of gall-bladder disease, both acute and chronic, 
without associated lesions, the operative mortality was 3 6 per cent , adding 
the one death in the two cases with associated duodenal ulcei makes a mor- 
tality of 4 4 per cent 

3 Cluonic Gall-bladdei Disease xvitli Common Duct Obsti ucfion — The 
jiatients m whom theie is a biliary obstruction are among the poorest of 
surgical risks Their pre-operative prepaiation should be as thorough and 
complete as is that practiced for patients with toxic goitre It should include 
an estimate of hile pigments m the blood serum, urine and faeces in ordei to 
accurately follow the course of the jaundice after operation The clotting 
time should be estimated and calcium chloride given intra\enously as a 
routine measure It is well to have a donor ready and cross agglutinated 
with the patient before operation 

The fluid intake should be kept high, giving hypodermoch sis if necessary 
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Carbohydiate ingestion should be encouraged, by mouth, in solution, in the 
fluids given by entei oclysis or hyjiodermoclysis and even intravenously 

Splanchnic and infiltration anaesthesia is nevei more useful than m this 
group of cases Ether seems to act pooily in these patients with damaged 
livers Under splanchnic block a cholecystectomy and a choledochostoniy 
may be pei formed, yet the temperatuie and pulse lie within the normal range 
when the patient is letuined to the ward 

Stiwviaiy of FoUoi{.-up Results Follozumg O fetation fot Chtonic 

Cholecystitis ivitli Biliaiy Obsti iictwn 

Operation No symptoms Operative mortality 

Cholecystectomy 
with common 
duct drainage 

II 10 I 

Cholecystostomy 
with common 
duct drainage 

8 5 3 

Choledochostomy 

2 II 

All of the patients who lived weie completely leheved The opeiative 
moitahty was 23 pei cent 

Analysis of Mot tality Folloivitig Ofctation fot Chtonic Cholecystitis 
zvith Btliaiy Obsti uction 
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Thei e is little choice in the operation in these cases The common duct is 
always opened and the obsti uction relieved by the removal of the stones To 
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make sure that the duct is patulous a small French catheter is usually passed 
through the sphinctei into the duodenum The common duct is usually 
drained by the use of a T-tube If conditions allow, the gall-bladder is 
emptied of stones and a tube sutured in it In these jaundiced cases the 
gall-bladder is not removed if it can be used for diainage In some cases 
the gall-bladder shows so much damage that it must be removed and m other 
cases It may be so atrophic that it can be allowed to remain untouched The 
least that can be done to lelieve the immediate emergency in these cases 
offers the best chance for recovery 

4 Caianoma of the Gall-hladdet — There weie two cases m this group, 
an incidence of i 4 per cent for the 136 patients Both of the patients were 
males, one fifty-four and the other sixty-one years of age A history was 
obtained of upper right-sided pain of rather short duration and a mass could 
be palpated in the right hypochondrmm in each case 

In one patient a cholecystostomy was performed without recognizing the 
carcinoma Enlarged glands were noted about the cystic duct which were 
thought to be inflammatory He returned one month after his discharge with 
complete biliary obstruction At operation there was a mass of indurated 
tissue in the region of the gastro-hepatic omentum, but no evidence of common 
bile duct could be found The patient died in the hospital fourteen days 
after operation 

The second patient was diagnosed as caicinoma of the gall-bladder before 
operation A cholecystostomy was performed for the relief of pain No 
attempt could be made to remove the gall-bladder because the growth 
had already invaded the liver The patient died at home one month 
after operation 

SUMMARY 

1 An analysis has been made of 136 cases of gall-bladder disease of whom 
94 + per cent have been followed 

2 A theory has been advanced against the infectious origin of 
cholelithiasis 

3 The surgical principles used in the treatment of these cases have been 
enumerated 

4 Of the cases of acute cholecystitis, 89 per cent have been cured by 
cholecystectomy with an operative moitality of 10 per cent , by cholecystos- 
tomy, 764 per cent have been relieved of all symptoms, with an operative 
mortality 0143 per cent Combined — 6 per cent 

5 Of the cases of chronic cholecystitis, 87 5 per cent of the patients who 
had a cholecystectomy were cured with an operative mortality of 4 i per cent , 
cholecystostomy resulted in no mortality and 72 per cent of the patients 
were relieved Combined 2 5 per cent 

6 The operative mortality of the combined acute and chrome infections 
of the gall-bladder unassociated with other lesions was 3 6 per cent 

7 Of the patients operated on for biliary obstruction 77 were 

relieved The operative mortality was 23 per cent 
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Operation for an acute peifoiation of the sigmoid, produced by a pm 
accidentally swallowed six days previously, disclosed the fact that the head 
and not the point presented itself through the wall of the gut The literature 
of foreign bodies in the intestine is leplete with interesting and unusual cases 
such as this Ingested foreign bodies, vaiymg widely m number, size, and 
character, may travel through a distensible tube of comparatively small diame- 
tei, causing repeated mechanical insults to the intestinal wall without produc- 
ing symptoms or peimanent tissue damage In addition, the phenomena 
mentioned above will be consideied fioni the standpoint of the pathological 
physiology and the mechanical factors involved 

From 1915 to 1926, there have been at the Presbyterian Hospital forty- 
eight cases of proven foieign body in the intestine All of them were swal- 
lowed and many diffeient types weie encountered Most of those that could 
be followed were evacuated without untoward symptoms For purposes of 
simplification the cases have been charted according to a definite scheme 
which is seen in the accompanying table 

An analysis of these cases (also seen in the graphs, Figs i and 2) shows 
the following 

ANALYSIS OF 48 CASES f 


Age 


Youngest patient 

Oldest patient 

Number of patients between 


Sev 


i-S 

6-10 

11-20 

21-65 


Female 

Male 


5 months 
64 years 

31 r::: 647 per Cent 
5—103 per cent 
4 = 83 per cent 
8 — 167 per cent 

26 = 54 2 per cent 
22 — 458 per cent 


Type of Fojeign Body 

f Straight pin 
Pins^' Bar pm 

Sharp <1 Pm with large head 

Screws 
Needle 


6 

2 

3 

4 
2 


False molar with plate 

Tack 

Nail 

Fishbone 

Chicken-bone 


Total 23 = 47 92 per cent 


2 

I 

I 

I 

I 


* Read before the Section on Surgery of the New York Academy of Medicine, 
December 3, 1926 

fThe common factors for all these cases were age, sev, and type of foreign body 
Thirty-one cases could be followed completely and these are analjsed separately with 
additional constant factors 
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Dull 

! 


f Penny 
\ Nickel 

Closed safety pins 
t Whistle 
I Metal horse 
Fruit stone, seeds 
Total 


5 Ring 2 

3 Pencil I 

4 Piece of metal i 

2 Stomach tube i 

2 Tube with radium i 

3 

25 = 52 08 per cent 


ANALYSIS or 31 CASES (wiTH TOLLOW-UP) 

Number of sharp foreign bodies that passed without complications— 10 out of 12 = 833 
per cent 

Number of dull foreign bodies that passed without complications— 15 out of 19 = 79 


per cent 

Total number passed— 25 out of 31 = 80 per cent 

IHTESTIHAL FOREIGH BODIES 
ANALKSIS op 4B CASES 


AGE OCCURRENCE 


TVPES OP FOREIGN BODX 



[TT| D POLL FOREIGN BODIES §S 5HARP FOPEION BODIES 

Fig 1 — Foreign bodies in the intestine 
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Symptoms referable to those foreign bodies that were passed — 4 (16 per cent) had 
symptoms divided between abdominal pain and vnmitmg 
Stmptoms referable to complications 

1 Acute ileus — case died 

2 Chronic ileus — case died 

3 Perforation of sigmoid with peritonitis — case recovered 

4 Acute appendicitis — case recovered 

5 Pelvic peritoneal abscess — case recovered 

Longest time that foreign body stated in any one part of intestine 
Nail in cTcum — ^3 weeks 

{ dull— 20 hours 

Shortest time in which foreign body was passed -j 2 days 

I dull— 4 tseeks 

Longest time m which foreign body was passed j 2 weeks 


576 



FOREIGN BODIES IN THE INTESTINE 


Average time for passage of sharp foreign bodies — 733 days 
Average time for passage of dull foreign bodies — 5 days 
Average time for passage of all foreign bodies — 6 17 days 

35 per cent of all the cases had catharsis A little less than half of these had sharp 

foreign bodies None developed complications 

To summarize, it appears from the foregoing analysis that 

I The foreign bodies were swallowed accidentally or by those who knew no better 

PASSAGE OF IIITESTINAL FOREIGN BODIES 
ANALVSIS OP 31 CASES 
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BSHPIOMS 


2 5 4 5 6 7 8 9 10 11 12 13 14 21 28 8 D T 

SIME IN DAyS 


Slight Pala In Rift 
Vomiting 

Vomiting for 2 DaT-s. 
Acute Ileus ' 

uhronio Ileus 
Peritonitis 
Acute Appendicitis 
Pelvic Abscess 
Tube with Radium 


1 NDl^BER OF DULL FOREIGN BODIES PASSED EACH BAVf 
S HUVBER OF SHARP FOREIGN BODIES PASSED EACH DAY 

. TIME OF PASSAGE OF DULL FOREIGN BODIES • AVTRAGE 

TIME OF PASSAGE OF SHARP FOREIGN BODIES O AVERAGE 

TIKE OP PASSAGE OF BOTH TYPES OF FOREIGN BODIES O AVERAGE 

nri RO SYMPTOMS VARIED SYMPTOMS 


NUMBER OF FOREIGN BODIES PASSED TIME OF PASSAGE UBWIOVIN 

Fig 2 — Foreign bodies m the intestine 


2 The largest number (75 per cent ) occwred among babies and children under 

ten years of age 

3 The cases were about equally divided between the se\es (not very significant 

in view of No 2) 

4 Dull objects were slightly preponderant 

5 Among sharp objects pins were preponderant 

6 Most of the foreign bodies (80 per cent ) were passed 

7 Of the sharp foreign bodies only two (15 per cent ) perforated the gut 

8 The minority of cases that pass foreign bodies have symptoms or signs 

9 It takes a sharp foreign body a little longer to pass than a dull foreign bodj 

P)achcal Anatomy and Movements of the Intestine — The intestinal 
canal is a long, elastic, distensible, and motile tube, vaiying in diameter at 
different portions and characterized by natural folds in its wall, valvular 
formations, angulations, and mobility throughout its greatei extent Nor- 
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mally, it offers points of possible delay or obstruction to a foreign body 
as follows 

1 The junction of the second and third part of the duodenum, due to the 
flexure and the sphincter muscle described by Ochsner 

2 The ileocsecal region because of the angular insertion of the ileum 

3 The lumen of the appendix, which may harbor a foreign body due to 

incompetency of the ileo- 
ciEcal valve 

4 The junction of c£e- 
cum and ascending colon, 
because of the presence of 
the “ frenulum valvulte 
cob ” 

5 Flexures and hau- 
strse of the large intestine, 
including the rectal ani' 
pulla and crypts of Mor- 
gagni 

In order of frequency, 
the rectum, caecum and 
sigmoid probably offer the 
best anatomical sites for 
the airtst of a foreign 
body The movements of 
the intestine which nor- 
mally are controlled cen- 

, Fig 3 -X-ray picture of pm m intestine of eleven-> ear-old Eirl f, fUr-nurrlT pvtrmcir 

the head of which perforated the sigmoid six days after it was acci- tldUy, turuugii CALimoi'-' 

dentaiiyswaiiowed peripherally, 

by the neui omuscular mechanism in the ivall of the intestine, may be grouped 
under the following heads 

1 Long tome contractions fpendular movements) 

2 True peristaltic contractions 

3 Rhythmic segmental contractions 

4 Antipenstaltic conti actions, present mostly in the large intestine 

A foieign body might noimally encounter a bar to further progress bj' 
one of the anatomical factors mentioned above On the other hand, the 
tendency is for propulsion forward by intestinal movements, which in them- 
sehes might cause the foreign body to come m intimate contact with the 
intestinal wall Nature’s usual piotection and leaction against this contact 
will be discussed later ^ ^ 

Reference to Poulet’s ^ classic on foreign bodies in general and to Peter s 
short monograph will give many amazing, unusual, and curious examples of 
foreign bodies in the intestine Their presence may be due to migration 
from a neighboring organ, cavity or extremity, to accidental or deliberate 
ingestion or to introduction through the anus into the rectum Deliberate 
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ingestion may lesult fiom an act of insanity, a dare, a habit or medicinal 
theiapy Accidental swallowing of foreign bodies is by far the most common 
Fish bones, chicken bones, and fiuit pits, normally piesent m food, are fre- 
quently swallowed m careless and rapid eating On the other hand, individ- 
uals may unknowingly swallow foieign bodies such as slivers of wood in 
biead A foieign body placed in the mouth temporarily may be swallowed 
through absentmmdedness oi a sudden inspiiatoiy effoit I recall a patient 
wdio went to sleep with a toothpick in his mouth and swallowed it In our 
senes, St John lemoved 
fiom the duodenum 50 
mgs of radium in a brass 
container This had been 
in the nose for 
an ethmoidal condition 
and w' a s accidentally 
sw'allow^ed 

The ingestion of foreign 
bodies by the insane is a 
common occurrence Ross ® 
reports a case of an insane 
woman, rvho, after a six months’ history of lower abdominal pain was found to 
contain tw^enty pieces of wire in a resected piece of ileum Stough'* cites a case of an 
adult insane male who swallowed a knife six and one-quarter inches long with a 
two and one-quarter inch blade In several months a fecal fistula formed m which 
the knife was found A female inmate of sixty-six was autopsied by Hill “ A palpable 
mass in the right iliac fossa, the size of a tangerine orange, was found to be a hair-ball 
in the ileum Hosford “ reports post-mortem findings on a lunatic, -who, while alive, had 
been known to pass stones and pieces of wood and cloth Autopsy showed innumerable 
articles, including wood, linens, neckties, and stones, in the jejunum, ileum and sigmoid, 
with a marked chronic pelvic peritonitis It is remarkable that there was no ulceration 
or perforations of the gut wall During a laparotomy on a neurotic woman, presumably 
for appendicitis, Gray ' found the bowel perforated by a hairpin which had entered the 
abdominal wall There were present also ten and one-half hairpins, seventy-eight ordinary 
pins, one nail, and one piece of steel three-quarters of an inch long The patient finally 
admitted that she was in the habit of putting one or two pins in her mouth before going 
to bed in the event that she should awake and require them 

Pringle® records the case of a man of twenty who swallowed seven nails one inch 
long “ on a dare ” Eight days later he came to operation and the nails were found in 
the cfficum He died of a post-operative ileus and autopsy showed early necrosis of csecum 
and ascending colon Another patient (Genglaire “) swallowed thirty frogs and had no 
symptoms until they reached the rectum A large mass of tangled frog bones w-as 
extricated manually 

Material taken for therapeutic purposes such as bismuth or bran might 
accumulate in an already pathological colon and eventually create a foreign 
body Vegetable fibres have been known to do the same It is a well-known 
fact that the residuum of oatmeal, consumed in large quantities by many 
inhabitants of Ireland, may cause intestinal obstruction 

Women and babies occasionally make a habit of swallowing one particular 
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type of foreign body As an illustration, we saw a colored child who was 
accustomed to pluck its own crimpy hair and swallow it In 1914, Heazlit 
reported 70 cases of haii-ball in the gastro-intestinal tract which he had 
collected fiom the literature The habit of hair swallowing is practically 
confined to females, who are, as a rule, normal mentally Operative therapy 
IS usually necessary to relieve symptoms 

We will mention only in passing, the piesence of gall-stones or scybalous 
masses in the intestine 

Although almost any t>pe of foreign body may gam access to the intes- 
tine, those most frequently 
found aie metal, bone, 
fruit pits, glass, hair, wood 
and cloth Deliberate in- 
gestion, usually accom- 
plished with less choking 
and pain than accidental 
ingestion, accounts for the 
remaikable size of some of 
these bodies A 6 l 4 -mch 
dinner fork with a 4-inch 
handle was swallowed by 
a female of twenty-five, “ 
a 2^ -inch scarf pin with 
a small glass ball at one 
end by a child of two,’-- 
a closed pocket knife 2 14 
inches long by a child of 
seven months,*® a 2-inch 
iron nail by a two-year-old 
baby,** a 3^-inch tooth- 
brush by an infant eight 
weeks old,*® and in our senes a 3-inch nail with a large head by a boy of six 
What happens to the foreign body in the intestinal lumen and the reaction 
that may be produced 111 the intestinal wall constitute a most important aspect 
of this entire subject Many are recovered 111 the same condition as before 
ingestion, but the intestinal juices may cause a metal object to break in two, 
or foreign bodies may be surrounded by some natural protective coat consist- 
ing of mucus, unabsorbed food or faeces Glass is usually rounded off by the 
digestive juices, and Simmons and Von Glahn *® found that the ingestion of 
ground glass has no toxic effect nor does it produce any permanent lesion on 
the gastro-intestinal tract of dogs Faber ** gave food with fishbones to 
adults, some of whom had a normal gastric acidity or hyperacidity and some 
of whom had a subnormal acid gastric content In the former group the 
faeces showed no fishbones, while they were present in the latter He infers 
that in the first instance normal decalcification could take place 
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weeks and was then suddenly passed after a barium enema 
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Although natuie's piotection facilitates the passage of most foreign 
bodies, symptoms frequently develop from obstruction, traumatism to or 
peifoiation of an oigan Thus we may find a peiitonitis, peritoneal abscess, 
or fistulous communication between intestine and intestine, or between intes- 
tine and some othei oigan, such as the bladder Other foreign bodies that 
aie thin and shaip may perforate the gut, pioducing few oi no symptoms, 
and tiavel thiough the peiitoneal cavity oi along muscle planes or into a laige 
blood-vessel Such a piocedure usually takes a long tune David cites 



Fig 6 — Unknown type of foreign body causing intestinal obstruction 

a case of an adult who, after swallowing a fishbone, had a cystitis for twenty- 
nine months The bone was then passed per urethrani, having migrated from 
the rectum into the bladder Cordier repoits the case of a boy of sixteen, 
who had had an attack of pain in the light lower quadrant thiee years 
previously, in whom a diagnosis of typhoid fever was made Subsequently 
he had urinary tenesmus with tenderness in the hypogastnum Two stones 
were found in the bladdei, one of which was incorporated with a veil-pin 
which had protruded into the bladder A sane but neurotic male of thiity 
was operated on by Bell foi abdominal pam He found a needle with one 
end in the stomach and the other in the liver, another needle free in the 
gastrocolic omentum, and a 4-inch hatpin piercing the duodenum Nine 
yeais after a man had swallowed a darning needle, it was exti acted from the 
posterior aspect of the hip-joint (Woodman,-^) Mueller had a case in 
which a pm was found lying across the uretei nine years after ingestion 
In a woman who came to autopsy aftei having had an oedema of both lower 
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extremities, Thompson-" found a needle with a sunounding thrombus m 
the inferior vena ca\a Many cases have been operated presumably for 
appendicitis, in which a foreign body in or near the appendix was found to 
be the real etiological factoi , Pike,-* McCrae,-® Speese,-® Hei tz In an 
analysis of 63 cases of foreign body appendicitis, Fowler states that, of the 
larger foreign bodies, straight pins aie found most fiequently and that the 

— symptoms aie chi onic in 

the majoiity of cases 

■ ^ Bidwell found foreign 

* ^ bodies in about 20 pei 

cent of the appendices 
that he lemoved, and he 
believes that symptoms 
weie produced not so 
much by the foieign 
bodies as by concretions 
formed aiound them 
Two Italian obseiv- 
eis, Zoja and also Oin- 
boni,®* weie impressed 
with the usual favorable 
outcome of foreign 
bodies in the intestine in 
humans and expeiiment- 
ally m dogs To ascer- 
tain the reaction of the 
intestinal wall to foreign 
bodies which permits 
their successful progress 
and evacuation with such 
remaikable frequency, 
Exner conducted a 
series of beautiful and 
caiefully controlled ex- 
periments on the intestine 
of dogs and cats Pie found that if the mucosa of the small intestine is 
stioked or pricked, an anemic area is foimed after a period of time varying 
from seveial seconds to two minutes In the centie of this area theie is an 
inconstant concavity surrounded by a muscular and contractile wall 
Refeience to Fig 10 will show the reactions noted in confirmatoiy experi- 
ments on the dog’s intestine The same results weie noted when the expeii- 
ment Avas pei formed rvith the sei o-muscular layei lemoved In both cases 
these phenomena disappeared in about one minute In the second experiment 
the histological examination showed that the concavity was due to contractions 
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Fig 7 — Rontgenogram of open bar-pm in intestine of five months 
old baby passed in three days 
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of the musculans mucosa and of the fibres between the lymph follicles and 
the glands, and that the ansemic area was produced by compression of the 
blood-vessels caused by these contractions An exsected piece of intestine 
shoved the same leactions as above, pioving that the ganglia in the intestine 
itself are the controlling factois m then pioduction These results seem 
to be less constant m the laige intestine 

Continuing his experiments, Exnei proceeded to feed long-pointed glass 
sphnteis to cats and found that the places wheie the glass touched the 
stomach uall weie diier 
than the sui rounding 
mucosa Theie was no 
wound, but at the point 
of contact a concavity was 
foimed m an aiea of 
anaemia In the small gut 
the glass was also embed- 
ded in concavities, but in 
the laige intestine they 
were found m the natural 
folds The seiosa pre- ‘ 
sented nothing abnormal 

A dog on which he experimented was given food in which fifty needles 
were incorporated, one-half of which had their points isoperistaltic and the 
other half points antipenstaltic Aftei twenty-four hours, forty-eight needles 
had been passed with the heads isoperistaltic and the othei two with the 
points isoperistaltic 

Summarizing other expeiiments, about 800 needles were introduced, 
points isoperistaltic, into the stomachs of dogs and cats All the animals 
were well befoie they were killed, and autopsy showed no pentonitis, and no 
visible injury to the mucosa Furthennoie, the number of needles passed 
with heads isoperistaltic were found in a latio of 7 to 3 that were passed 
with points isoperistaltic This means that the intestine has a tendency to 
pass pointed foreign bodies with blunt end forward 

The significance of these obseivations brings us to the following con- 
sideration of the reasons why pointed foreign bodies m the majority of cases 
proceed thiough the intestinal tract with heads isoperistaltic and are passed 
through the anus in the same position 

1 If the contents of the intestine are entiiely fluid, the centre of the 
column moves faster than the penpheiy At the mucosa, where the point 
of a foreign body may impinge, the rate of movement of the fluid content is 
practically negligible, and therefore the head, which is in the faster current, 
IS pushed forward 

2 If the contents of the intestine are firm, and if a pin, trarehng with the 
point foiwaid, touches the mucosa, a concawty forms between the mucosa 
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and column of faeces at the point of contact, and the fecal mass pushes the 
head of the pm m an isoperistaltic direction 

3 The muscular boundary of a concavity may stop the point of a pm 
and the adjacent faeces, causing part of the fecal mass to turn and force the 
head forward 

4 The point of a pm may get caught m the natural folds of the gut, and 

— - any of the three preced- 
I ing factors may operate 

“ to push the head of the 

pm forward 

With this knowledge 
of the mechanism of 
nature’s piotection 
against injury or per- 
foration of the intestinal 
wall by foreign bodies, 
it is easy to understand 
how some foreign bodies 
may lodge in the distensi- 
ble tube for a long time, 
especially when they have 
been completely envel- 
oped by undigested food 
particles or fecal mater- 
ial In a six-year-old boy 
111 our series a 3-inch nail 
apparently stayed in the 
caecum for three weeks 
and then was suddenly 
passed Smith reports 
a case of a woman who 
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Tig 9 — Pm in inttstme of three-year old child passed in fourteen davs 


daining needle 


I 11/16 inches long and passed it twenty 


swallowed a 
years later > 

In about 90 per cent of the cases of sharp foreign bodies analyzed in our 
series there was no perforation When peiforation does occur it probably 
is caused by pressure necrosis superinduced by a local inflammatory process, 
especially in the large intestine, where bacterial floia are profuse Violent 
peristalsis or the act of defecation might drive the foreign body -into the 
intestinal wall Anatomical and pathological conditions, such as the narrow 
lumen of the appendix, the sacculations of the large gut, carcinoma, tuber- 
culosis, diverticula, hernia, or any factor causing a chronic obstruction, will 
clearl)’^ predispose to perforation Perfoiation m the large intestine is more 
fiequent since the narrower lumen of the small intestine makes it difficult 
for the foreign body to turn around and its slow vermicular action makes 
lodgement or perforation here unlikely 
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Most foieign bodies in passing thiough the intestine pioduce no S3nnp- 
toms When symptoms occur the diagnosis must be made on a careful 
history and a physical examination followed by the various laboiatoiy aids, 
especially the X-iay Such symptoms may be summaiized as follows 

1 A mild Clamp when they pass through the intestine naturally 

2 A Clamp or pain in one spot when they pass through slowly 

3 Diaiihcea and mucus or blood in the stool from nutation of the intes- 
tinal mucosa 

4 Intestinal obstiuction 

5 Pain, tenderness and constitutional symptoms fiom inflammation and 
piessure neciosis 

6 Pei f oration 

Tjcatinent — The immediate course to be pursued following the ingestion 



Fig 10 — A Showing two small concavities produced on the mucosa of small intestine of dog by 
gentle pricks of needle point They were preceded by temporary area of anemia and appeared in about 
two minutes gradually becoming deeper and slowly disappearing in about ten minutes B Similar 
trough-like reaction produced by gentle stroke of needle point It disappeared in about fifteen minutes 
C Concavity with surrounding area of marked anemia produced by pushing into mucosa gently with blunt 
end of artery clamp The anemia persisted for about twenty minutes and the concavity fifteen minutes 

of a foreign body is expectant The size and the nature of the foreign body, 
the possibility of its localization, and the condition of the intestine itself will 
decide the wisdom of a subsequent ladical piocedure The fear and the 
actual danger of the potential harm fiom the foreign body are never to be 
discounted The unexpected may occur at any time fiom an appaiently 
innocent foreign body Close observation and immediate operative theiapj^ 
when the symptoms so wan ant aie of paramount importance On the other 
hand, we have shown by statistics and by experimental work that there is 
a natural tendency foi the spontaneous passage of foreign bodies without 
untoward symptoms To help nature, two factors are essential the preven- 
tion of intestinal hypermotiht) , and the ingestion of such material as might 
aid in the formation of a piotective coat aiound the foreign bod} The idea 
of hastening the exit of a foreign body by the use of a cathartic is, I think, a 
mistake Powerful intestinal contractions may drive the foreign body into 
or through the intestinal wall Bran, agar-agar, whisps of cotton, pultaceous 
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and stodgy food leaving a residue, such as oatmeal, vegetables, figs, raisins, 
et cetera, with the addition of a lubricant such as mineral oil, would help to 
surround the foreign body with a protective coat When present in the large 
intestine longei than expected, barium or oil enemata may be used If 
symptoms are produced when a foreign body gets to the rectum, it is better 
to remove it with the finger or proctoscope Ambulatory treatment is not 
contra-indicated, although rest is to be desired 


CONCLUSIONS 

I Most foreign bodies of the intestine aie ingested accidently and in 
the majoiity of cases are evacuated spontaneously regardless of their size, 
shape, material and number 

II Trauma from intestinal foreign bodies is guarded against by the pro- 
tective mechanism of the intestinal wall which produces concavities with 
muscular boundaries on the mucosal aspect at the points of contact (Exner) 
This causes an increase in diameter of the intestinal lumen which facilitates 
propulsion forward of the foreign body by peristalsis and movement of 
intestinal contents 

III Foieign bodies, pointed at one end, have a tendency to pass through 
the intestine with point antipenstaltic and to be evacuated blunt end forward 
In this position the point is less likely to impede the pi ogress of the foreign 
body through the intestinal canal and consequently foieign bodies with blunt 
end forward will be evacuated more quickly than those with point foiward 

IV A foreign body may travel from the intestine into another organ or 
into the peritoneal cavity and from there into muscle planes, with little or no 
symptoms When late symptoms occur they are referable to the other organ 
or tissue involved 

V Conservative treatment of intestinal foreign bodies is indicated in the 
large majority of cases as shown by statistics and experimental work Care- 
ful observation, rest, and food, or any substance leaving a large intestinal 
residue may help the successful passage of a foreign body Cathartics 
are interdicted 

VI Obstruction oi acute perforation of the intestine oi impaction of a 
foreign body in its wall demands operative therapy 
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THE EEPAIR OF INJURIES TO THE POSTERIOR 
CRUCIAL LIGAMENT OF THE KNEE-JOINT* 

By William Edward Gallie, M D 

AND 

A B LeMesurier, MD 
OF Toronto, Ontario 

Rupture or stretching of the posteiior ciucial ligament of the knee-joint 
IS an injuiy which, until recently, has baffled all effoits to bring about satisfac- 
tory lepair In spite of piolonged immobilization of the joint in full extension, 
01 of various operative attempts to suture or leconstruct the ligament, the 
patient is almost invaiiably left with a knee m which the femur dislocates 
violently and painfully forwaid, whenever weight is borne on the flexed limb 
As a rule, such patients are condemned to wearing cumbeisome appaiatus or 
to an operation to eliminate motion from the joint 

By far the most important paper on injuries of the crucial ligaments is 
that of Ernest Hey Groves, of Biistol, published in the BuHsh Journal of 
Swgeiy, 1919-1920 In it he reviews all pievious attempts at surgical repair 
of the ligaments, and describes in detail a new method of operation which he 
had briefly reported previously {Lancet, November 3, 1917), which is bnlliant 
in its conception and in many instances has been highly successful This 
operation consists of a fiee exposure of the interior of the joint by an anteiior 
“ U "-shaped incision, the removal of the synovial membrane from the 
injured ligament and a reconstruction of the ligament by means of a transplant 
of fascia lata or of the semitendmosus tendon 

A short time after the publication of Hey Grove’s pieliminary paper, 
Alwjm Smith {BuUsh Joiunal of Smgciy, 1918-1919) recommended a 
modification of the method as apjilied to the anterior crucial ligament, which 
substituted a split-patella incision foi the extensive leflection of the anterior 
portion of the capsule of the joint, and added a repair of the inteinal 
lateral ligament 

In his second paper Hey Groves {Biihsh Joiunal of Suigery, 1919-1920) 
ciiticized this modification on the grounds that the incision through the patella 
did not allow a wide enough view of the interior of the joint and made it 
imjiossible to place the new ligament m the exact place of the old one Without 
a doubt the approach through the patella does not allow as complete an 
exposuie of all the structures within the joint, but m our experience the 
exposure is sufficient for the pui poses of the operation, and we have found 
no difficulty m placing the new ligament in the correct anatomical position 
We feel, therefoie, that any suggestion which will reduce the cutting of liga- 
ments and synoMal membrane and lessen the amount of exposure of the 
interior of the joint to the air should merit favorable consid eration, and 

* Read before the American Surgical Association, May, 1926 
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judging from our own experience and the reports of the results in patients 
operated on, the method described by Smith is satisfactory 

The operations of Hey Groves and Alwyn Smith were nearly all per- 
formed for injury of the anterioi crucial ligament which is much moie 
frequently injured than the posterior In these operations a new ligament, 
fashioned fiom a transplant of fascia lata oi ileotibial band, was passed 
through drill holes in the tibia and the femur, which were so placed that the 
new ligament tra- 
vel sed the cavity 
of the joint some- 
what in the posi- 
tion of the mjuied 
ligament W h e n 
healing occurred 
between the trans- 
plant and the tunnel 
through the bone 
the new ligament 
assumed more or 
less perfectly the 
function of the in- 
juied crucial, and 
so prevented the 
tendency to sublux- 
ation In the case 
of injuries of the 
posterior crucial, 
however. Hey 
Groves neglected to 

bury the posterior Fig I — Photograph of the knee of the patient described m textm ^\hlch 

r 4-1 1 the posterior crucial ligament had been ruptured It shows the sublu^ation 

ena or tlie new llga- ifthe femur forward on the tibia The dotted lines show appro-vimately the 

ment in the tibia, relation of the leg to the thigh 

and in failing to do so would appeal to invite failure of the operation In the 
method which he describes the tendons of the semitendinosus and the giacilis 
are cut free from the muscle in the middle of the thigh, and the cut ends are 
drawn into the interior of the knee-joint by a pan of clamps, which are thiust 
from before backward thiough the posterior ligament These tendons are 
then passed through a hole drilled thiough the internal condyle at the point 
of the anterior attachment of the posterior crucial and drawn taut Unfortu- 
nately the new ligament has no secure anchorage to the tibia, except in so far 
as the tendons heal to the hole in the posterior ligament of the knee-joint, 
and consequently can have very little strength to resist the tendency of the 
femur to dislocate forward on the tibia This appeals to us as a defect in 
the method which might readily be remedied 

While recognizing, therefore, that to Hey Gioves all honor is due for the 
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conception of the idea that the cuicial ligaments might be replaced by trans- 
plants of the fibrous tissues, and for showing that the idea was feasible by 
piactical demonstration on patients, yet we wish to point out certain features 
of his operation which appeal to us as amenable to improvement (i) The 
appioach to the joint by way of an incision which passes tiansveisely thiough 
the tubercle of the tibia and across the whole of the anterior portion of the 
capsulai ligament appeals to be a rough way of dealing with such an impor- 
tant joint and one 
which may lead to 
laxity of the liga- 
ments when healing 
IS complete (2) 
The damage to the 
synovial membrane 
caused by the pri- 
mary incision and 
by the dissection 
necessary to expose 
the Cl u c 1 a 1 liga- 
ments is likely to 
1 esult m synovitis 
and subsequent 
chionic arthritis 
(3) The prolonged 
exposure of the in- 
terioi of the joint 
adds to the risk of 
infection (4) The 
placing of the 
transplant in the in- 
terior of the joint 
in such a way that 
Its surfaces are un- 
covered by synovial membrane, and are bathed in synovial fluid instead of 
Ijmiph, introduces a modification of the accepted method of transplanting 
fibious tissues which, while it may be peifectly satisfactory, may result m 
pathologic changes which will lessen the efficiency of the operation (5) 
the case of the operation for ruptuie of the posterior crucial ligament the 
posterior attachment of the new ligament is not sufficiently secure 

The suggestions which we have to offer were tried out first in the ana- 
tomical depaitment and latei on a patient who had sustained a rupture of 
the posterior cuicial ligament They substitute for the extensive transverse 
incision the vertical spht-patella incision or a vertical incision just internal to 
the patella The use of such an incision removes the danger of increasing 
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Fig 2 — Drawing designed to illustrate the steps of the operation 
through the posterior incision The tendon of the semitendinosis has been 
detached from the muscle high in the thigh and freed down to its insertion 
into the internal surface of the head of the tibia It has then been passed 
from before backward through a drill-hole through the head of the tibia and 
IS ready for introduction into the joint (a) Sharp pointed bodkin with the 
assistance of which the tendon has been passed through the head of the tibia 
and which is now in position to be thrust through the posterior capsule and 
along the remains of the posterior crucial ligament without injuring the mem- 
brane (b) tendon of semitendinosis, (c) drill-hole through head of tibia (d) 
dotted lines showing the outlines of the bones and the posterior crucial liga- 
ment in the interior of the joint 



POSTERIOR CRUCIAL LIGAMENT INJURIES 

the laxity of the capsule which attends the tiansverse incision and does infi- 
nitely less damage to the synovial membiane Fuithei, they reduce the time 
that the mteiioi of the joint must be exposed, both by lessening the size of 
the incision and by eliminating the removal of the synovial membrane fiom 
the ligaments Although the whole operation must be considered a pi obliged 
one, the actual tune during which the joint was open in the case we shall 
describe was not moie than ten minutes Again, the new ligament is intro- 
duced m such a way that it is entiiely subsynovial By this ariangement the 
tiansplant is placed in the exact anatomical position of the injuied ligament 
and IS left clothed by the synovial membiane which noimally coveis it In 
this way the new ligament is buried throughout in vascular tissue, with no 
poition of its surface exposed m the joint or to the synovial fluid The 
absence of piacticall}'' all inteifeience with the synovial membrane reduces to a 
minimum the post-operative mflammatoiy reaction and the possibility of 
adhesions oi scais within the joint And finally, a solid anchorage is provided 
for the new ligament, not only to the femui in front but also to the tibia 
behind, so that the reconstruction of the ligament is, as far as we can see 
anatomically pei feet 

The patient was a young man, aged twenty-seven yeais, who six months 
previously had been stiuck down by a falling tree which fell across the outei 
side of his flexed knee in such a way as to rupture oi stietch the internal 
lateial ligament and force the head of the tibia backward The limb was 
immobilized in full extension for two months, until the hsemarthrosis and 
subsequent synovitis had disappeared, and he then began to walk He was 
unable to return to work, however, owing to the circumstance that whenevei 
weight was borne on the knee in any position except full extension the femur 
dislocated violently and painfully forward on the tibia foi a full inch and 
the hmb as a support became useless (Fig i) In addition, there was con- 
siderable lateral mobility of the joint even when in full extension, owing to 
faulty repair of the internal lateial ligament 

The operation performed consisted of seveial distinct stej^s (Figs 2 
and 3 ) 

1 Through a long medial incision, which extended from the middle of 
the back of the thigh to the upper portion of the calf, the tendon of the 
seniitendinosus was exposed and isolated It was then detached from the 
muscle as high as possible in the thigh and stripped downward towaid 
its insertion 

2 By way of the superficial poition of the split-patella incision the inser- 
tion of the seniitendinosus was exposed on the inner surface of the upper 
end of the tibia and the whole tendon diawn through to the front of the leg 
from beneath the sartorius 

3 The lower portion of the posterior medial incision was then deepened 
and the space between the gastrocnemii muscles located and videned until 
the posterior ligament of the knee-joint and the uppei portion of the posterior 
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surface of the head of the tibia came into view The vessels and nerves were 


letracted to the outer side A 34"i'ich drill was applied to the posterior surface 
of the head of the tibia at or slighty external to the midline and close up 
to the attachment of the posteiior ligament to the bone The drill was so 
inclined that it emerged on the inteinal suiface of the tibia close to the 
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Fig 3 — Drawing designed to illustrate the steps of the operation 
through the anterior incision In the lower portion of the incision the semi- 
tendinosis tendon can be seen at its insertion subjacent to the sartonus which 
has been retracted It has been passed from before backward through the 
hole in the head of the tibia and with the knee flexed and the patella split 
and retracted the bodkin shown in Fig 2 has been pushed forward through 
the posterior capsule and along the posterior crucial ligament until the point 
punctured the synovial membrane at the most anterior point of attachment 
ot the posterior crucial ligament to the femur The tendon was then drawn 
into the joint the bodkin detached and the end of the tendon fastened to a 
flexible wire threader which has been passed through a hole drilled through 
the internal condyle of the femur in such a direction as to emerge in the joint 
just subjacent to the punctured hole in the synovial membrane covering the 
attachment of the posterior crucial ligament to the femur The tendon will 
now be drawn through the internal condyle and will disappear beneath the 
synovial membrane (a) Insertion of semitendinosis tendon, (6) insertion 
ot sartonus, (c) drill-hole through which the semitendinosis has been passed 
through the head of the tibia to appear at the back of the joint, id) lateral 
halves of the patella retracted, if) posterior crucial ligament, (g) anterior 
crucial ligament, (/i) puncture hole in synovial membrane covering attach- 
ment of posterior crucial ligament to the femur (i) tendon of semitendinosis 
from which the bodkin has been detached and to which a silk ligature has 
been fastened preparatory to draw ing it through the hole in the internal 
condyle of the femur, (j) wire-threader passed through hole in internal con- 
dole which IS indicated by dotted lines, (K) small incision over most promi- 
nent point of internal condyle of femur, (f) drawing of lateral surface of 
the medial half of the knee-joint which has been sectioned in the sagittal 
plane It show s the tunnel through the head of the tibia and the line of the 
new ligament in the correct anatomical position 


insertion of the 
semitendmosus The 
cut end of this ten- 
don was then fas- 
tened into the butt 
end of a sharp- 
pointed bodkin, and 
by using the bodkin 
as a needle the ten- 
don was passed 
through the head of 
the tibia until it 
appealed in the pos- 
terior incision 

4 The patella 
and patellai tendon 
were split longitudi- 
nally and the inter- 
ior of the joint 
exposed With the 
patient lying on his 
back and the knee 
flexed over the end 
of the table, the 
operator placed him- 
self so as to look 
into the joint The 
sharp-pointed bod- 
kin was then pushed 
from behind for- 
ward thiough the 
postenor ligament of 
the knee at a point 
just above the hole 
in the head of the 


tibia and in the line of the posterior ciucial ligament As soon as the point of 
the bodkin had passed thiough the postenor ligament the operator could detect 
its presence within the synovial sheath of the posterior crucial ligament by 
wiggling the point about The bodkin was then pushed forwaid until its point 
punctured the synovial membrane at the most anteiior point of the attachment 
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of the postenoi crucial ligament to the internal condyle of the feinui The 
bodkin and tendon were finally diawn out thiough the spht-patelia incision 
5 A small incision was now made over the subcutaneous portion of the 
internal condyle of the feinui and the drill passed thiough this bone so as 
to entei the joint at the exact spot at which the bodkin had punctuied the 
synovial membiane 


over the inseition 
of the ciucial liga- 
ment The bodkin 
was next detached 
from the tendon 
and the tendon fas- 
tened to the eye of 
a flexible w i r e- 
threader which had 
been passed into the 
joint through the 
hole in the internal 
condyle The end 
of the tendon was 
then diawn thiough 
the internal condyle, 
and when it was 
drawn taut the 
new ligament was 
seen to disappear 
through the small 
puncture wound in 
the synovial mem- 
brane and become 
entiiely subsynovial 
6 The knee- 
joint was now 
placed in full exten- 
sion, the tendon 
drawn taut and its 


( 







j 


Pjc . —Photograph of patient described in text si’: months aUcr the 
operation In this position the knee invariably dislocated pre\ious to oper- 
ation Compare with Fig i 


terminal end sewn down to the internal lateial ligament The wounds were 
closed with catgut and hoi sehaii and a plaster bandage applied from the toes 
to the top of the thigh 

Two months later the plaster was lemoved and the patient allowed to 
exeicise the knee gently At first there was not more than 20 degrees of 
motion, but within a week this had increased to 100 degiees A slight synoMal 
effusion appealed within twenty-four houis of the removal of the plaster, 
but this had disappeared in a week The patient then began to w alk 

Nearly three years ha\e now' elapsed since the operation The patient 
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has been examined fiom time to time and has made steady improvement 
He has worked as a chauffeur, as a waiter and as an ordinary laborer He 
walks with a normal gait and has a complete lange of motion in the joint 
The previous tendency to subluxation has been cuied and the new crucial 
ligament performs perfect!}^ the functions of the old His only complaint 
IS that the joint is a little weak and the physical examination shows that 
this complaint is justified as he has more than the normal degiee of lateral, 
lotary and antero-posterior mobility, sufficient to cause the knee to tire after 
prolonged heavy labor The result as shown m (Fig 4), however, is a great 
improvement on the original condition 

One feature of the operation for the lepair of the posterior crucial liga- 
ment, which we think is applicable to the anterior crucial ligament as well, 
IS the introduction of the new ligament m such a way that it is entirely 
subsynovial On the only occasion, however, on which we have done a recon- 
struction of the anterior crucial ligament, the ligament and the synovial mem- 
brane coveiing it had been completely torn across and there was not sufficient 
synovial membrane left to cover the transplant Judging from the description 
of the interior of the joints m cases that have been reported, it is unusual to 
find any evidence of injury to the synovial membrane, so that we intend when 
the occasion arises to make the new ligament subsynovial here also We have 
done it on the cadaver and it can be accomplished with only two small slits 
m the synovial membrane, as it covers the old ligament at its points of attach- 
ment to the femur and tibia When the transplant is drawn into position these 
slits close spontaneously and the new ligament disappears from view 

The question of the permanence of ligaments made from tendons or fascia 
IS one that can only be solved by time There is no doubt that if such tissues 
are transplanted from one place to anothei m the same individual, and if 
they are placed m contact with a good supply of lymph, they will continue to 
live unchanged We have demonstrated, however, that in order that the whole 
thickness of a transplanted tendon may live, it is necessary that it be split 
open so that lymph may reach its inteiior Ten years ago we described a 
method by which the tendons of paralyzed muscles could be converted into 
ligaments, and so prevent deformities of the feet, by burying them in troughs 
m the bone (Annals of Surgery, October, 1915) These new ligaments 
are undoubtedly permanent In order that the adhesion of the transplanted 
tendon to the bone may be sufficiently strong to overcome the tendency to 
deformity, however, it is necessary to bur}'^ it in a tunnel or trough, and it is 
essential to remove all areolar tissue and to scarify its surfaces thorougbh" 
If these precautions are taken the fixation of the transplant to the bone will 
be strong and permanent In the case of the crucial ligaments, therefore, if 
a stout transplant of fascia lata or tendon be used, such as will fit snugly into 
a l4-inch drill hole, and if the precautions necessary to successful tendon 
fixations are observed, we believe that the immediate successful results wi 
stand the test of time 
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OF THE 

NEW YORK SURGICAL SOCIETY 


Stated Meeting Held Decembe) 8, 1^26 
The Vice President, Dr Frank S Mathews, in the Chan 

I ADENOMA OF THYROID— MALIGNANCY— PERFORATION OF PLEURA 

Dr Charles Gordon FIeyd presented a woman, age fifty-thiee years, 
who entered the New York Post-Gi adiiate ]\Tedical School and Hospital, 
October 26, 1926, complaining of swelling of the neck, duration foity years 
When the patient was thirteen yeais of age she noticed a swelling on the 
light side of the neck, which at that time was diagnosed as “goitre” This 
tumor remained quiescent foi thirty-five yeais when it giadually but contin- 
uously increased in size About four months ago the patient noticed a small 
“ lump ” on the left side of neck which has grown very rapidly Coincident 
with the mciease m the size of the left-sided tumor the patient has had pain 
in the throat, with choking sensations, difficulty m swallowing, diy cough and 
increasing dyspnoea In addition, duiing the last four months the patient has 
lost twenty pounds in weight but does not believe this is due to the difficulty 
in swallowing 

On physical examination the patient is obese, with evident dyspnoea and 
difficulty in swallowing, together with a hoaiseness of the voice Examination 
of the neck showed an adenoma of the right lobe of the thyioid appioximately 
12 cm in length On the left side theie was anothei tumor approximately 
10 cm in length, extending out laterally and passing down beneath the left 
clavicle There were no signs of hyperthyroidism, pulse late 70, no tremor, 
no eye signs Rontgenological examination demonstrated a letrosteinal goitre 
and examination of the laiynx levealed limited motion of the left cord, with 
the cord in abduction simulating a cadaveiic vocal cord 

Operation was performed, October 27, 1926, undei rectal-ethei anaisthcsia 
As a preliminary safety measure an iiitei tracheal bieathing tube was inserted 
into the trachea The operative findings revealed a laige retiosternal mass 
evidently originating on the left side It was haid and fixed to the surround- 
ing muscular tissue and passed outward and downwaid beneath the carotid 
aiteiy and jugular vein Grossly the tumoi stronglv suggested an infiltrating 
carcinoma On the right side was a somewhat smaller mass, much softer m 
consistency, passing downward beneath the clavicle but not encroaching on the 
midline and lying anterioi to the carotid ai terj 1 here was no gross external 
evidence of malignancy in this mass It suggested only a simple encapsu- 
lated adenoma The operation consisted of a t\pical exposure for a tln- 
roidectomy Thyioid resection was begun on the right side Yith diM'^ion of 
the superioi pole and the anteiior four-fifths of the right lobe Ycre resected 
from above downward and the mass dclueied easiK vilhout hemorrhage 
from below the claiicle On the left side by reason of the jierforation of the 
capsule of the thjroid there uas deep penetration into the surrounding 
muscles The mass was fixed posteiiorK and vas beneath the carotid arter\, 
jugular vein and \agus ner\e It ^\as denseb adherent anteriorK to the 
carotid sheath Resection uas begun at the sujjcrior pole and the carotid 
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artery and jugular vein weie separated fiom the mass by scalpel dissection 
The lower pole of this mass extended well beneath the sternum and the 
clavicle on the left side and was apparently attached to the dome of the pleura 
m the left supi aclaviculai space Upon turning this mass downward and 
forward on the chest it was rotated from the retrosternal space and delivered 
Following this there was an escape of air Examination of the trachea 
revealed no defect and although the laryngeal nerve was exposed in the 
dissection, it was left untouched Deep m the supraclavicular space air would 
bubble up upon the removal of gauze piessure This cavity was packed 
lightly with lodofoim gauze and wound closed m anatomical fashion About 
one-fifth of the thyi oid was left on the right side while a complete thyroidec- 
tomy was pel formed on the left side 

Pathological examination showed that we had two distinct tumors from 
this patient, the one on the light being soft and the one on the left dense and 
hard In brief theie weie two large nodulai ovoid masses, one of which was 
soft and the other firm The soft mass measuied 11x55x5 cm The 
fiimer of the two masses measuied 85x6x6 cm It was impel fectly 
encapsulated and on section the cut surface was moist, pale gray mottled and 
stieaked with biight red and vaiious shades of yellow Microscopically the 
soft tumor consisted of laige inegular alveoli of eosinophilic epithelial cells 
piOAuded with lounded nuclei and occasionally showing mitotic division The 
cells weie often vacuolated and theie was a tendency for the formation of 
spaces between adjoining cells, these spaces being filled witb colloid There 
was very little stroma and the tumor alveoli weie intimately attached to 
wide thin-walled blood-vessels In striking contrast with this pictuie the 
hard tumor mass showed occasional thm-walled thyroid alveoli in a densely 
fibious matrix which contained spindle-shaped, irregulaily stellate cells of 
very bizarre appeal ance These cells were basic staining with reticulated 
cytoplasm and large inegular nuclei Their number as well as their size 
varied greatty in dififeient places in this sciirhous growth Mitotic figures 
weie faiily numerous and multiple metastases weie observed Areas of 
neciosis occuired in this pait of the growth Pathological diagnosis, adeno- 
carcinoma of thyroid, right, scirrhous carcinoma of thyioid, left 

On the evening of the day of opeiation patient had a Avell-defined 
emphysema ovei the anterior chest and neck This gradually subsided and 


at the end of thirty-six hours had completely disappeared 

The gauze packing m the supra-clavncular fossa was gradually removed 
and was entiiely out of the wound on the fifth day Patient made an unevent- 
ful recovery and w'as dischaiged, Novembei 13, 1926, eighteen days 
after operation 

It is Intel esting to note that the left-sided mass apparently had its origin 
from the light, yet on the right side there was a typical adenocarcinoma an 
on the left side a scirrhous carcinoma From an anatomical point of view it is 
intei esting also to note that the left-sided mass passed outward and downwar 
beneath the caiotid artery and jugular vein, a very unusual anatomical finding 


II ADENOMA OF THYROID-STRUMA NODOSUM— MALIGNANT 


Doctor Heyd also presented a woman, age thiity-five years, singe, 
stenographer, who entered the New York Post-Graduate Medical School an 
Hospital, October 29, 1926 complaining of goitre of five years’ duration 
The patient states that about fiv'^e 5^ears ago she began to notice an enlargeinen 
in the right side of neck m the region of the thyroid gland 
slowly inci eased in size and is entirely without symptoms On 
examination there is a glandular mass at the site of the right thyroid g a > 
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freely movable, about five cm m diameter Operation was pei formed 
October 29, 1926, under ethylene gas anesthesia and a typical lesection of 
the right lobe of thyroid and portion of isthmus carried out On gross 
examination there are two pieces of thyroid tissue, one flattened and roughly 
elliptical m form measures 5X32X 15 cm The othei is a lobulated mass 
one end fonned by a soft ovoid nodule measuimg 5 2 x 3 2 x 3 cm To the 
centie of this is attached a small flattened mass of tissue 35x3x1 cm The 
combined weight is 47 giams The smaller piece of tissue on section shows 
leddish fleshy thyroid tissue in which aie embedded projecting yellowish- 
gray, semi-translucent nodules i cm m diameter The centre of one of 
these nodules has been 1 educed to an irregular shaggy cyst Section of the 
larger mass shows the ovoid lobe to be composed of two definitely encapsu- 
lated tumors One measuring 3 2 cm in diametei , bulges above the cut 
surface, is soft grayish-yellow and mottled with led Above this is a some- 
what smaller tumoi with central cystic softening In the adjoining mass of 
th3TOid tissue is a less definitely demaicated lobulai tumor nodule 2 cm 
m diameter 

Microscopically sections from various poitions of the tissue show a 
moderately vaiiable stiuctuie Everywheie there aie colloid-containing alveoli 
in the thyroid lobules, but these alveoli are quite variable m size Many of 
them are veiy small Their lining epithelium consists of lather tall cells and 
in the lining epithelium there are occasional distinct mitotic division figures 
Many of the alveoli are solid without colloid The colloid itself is lacuolated 
and stains rather poorly At the capsule one sees solid groups of epithelial 
cells extending into the fibi ous tissue These gi oups appear compressed but 
nevertheless the cells composing them ai e relatively large and their cytoplasm 
takes faint tinge of hematoxylin There are numerous lymphocytes in the 
connective tissue not only of the interlobular septa, but also abundant within 
the lobules themselves In one portion the stioma is very oedematous with 
well-defined thyroid alveoli scattered in it The rapid growth is indicated 
by the presence of mitotic divi«5ion figuies, the abnormal staining of the 
epithelial cells and the pooily formed colloid as well as the presence of 
numerous collections of lymphocj’^tes indicate a very profound disturbance of 
structure m which growth activity of the epithelial cells appears to be the 
essential feature The transformation appears not to warrant an unqualified 
diagnosis of carcinoma, but at the same time the growth actmty indicates 
a definite malignant tendency Pathological diagnosis, multiple malignant 
adenomata 

The post-operative convalescence was unintei rupted and patient was dis- 
charged from the hospital, December 4, 1926. six days after operation 

Comment — ^This patient had no signs of hyperthyroidism and had simply 
a freely movable adenoma, yet the histological examination revealed multiple 
malignant adenomata, the diagnosis being made upon the marked cellular 
metaplasia with the high degree of mitoses of the specimen 

III ADENOMA OF THYROID— STRUMA NODOSUM— BENIGN 

Doctor Heyd also presented a woman, age forty-three years, married, 
who enteied the Post-Graduate Medical School and Hospital, November 9 
1926, complaining of swelling of the neck, tachrcardia, nervousness and 
Weakness About eighteen years ago she noticed a swelling in the neck 
which has gradually increased in size up to date About two rears ago 
noticed an increasing frequency of pulse rate and a general weakness, but 
^vlthout any loss of weight She has also complained of increasing nerrous- 
ness without any appaient cause The patient has had three basal metabolism 

601 



NEW YORK SURGICAL SOCIETY 


tests, all of them plus, with an average of plus 24 On physical examination 
the patient is obese, with an irregulai enlargement and deformity of the 
thyroid gland The pre-operative diagnosis was adenomata of thyroid, with 
moderate hyperthyroidism There was no histoiy of iodine administration 
The patient was operated upon on November 10, 1926, under ethylene gas 
anEesthesia Operation findings were The thyroid gland is entirely replaced 
by multiple adenomata involving the both lobes and isthmus Many of the 
adenomata are degenerated into cvstic hemorrhagic masses The right lobe is 
approximately 10x7x10 cm The left is 15 cm in length, 10 in depth 
and about 7 in transverse diameter The left side is completely substernal 
with pressure upon the tiachea and adjacent soft parts Operation consisted 
of typical collar exposure with resection of the right lobe from above down- 
ward, lea-ving about one-fifth of the degenerative tissue at the superior pole 
together with a small remnant of thyroid tissue on the posterior capsule A 
bridge of fairly noimal thyroid tissue was left across the trachea On the 
left side the tumor mass was resected fiom above downward and about seven- 
eighths of entire lobe and adenomatous tissue removed Hsemostasis was 
assured and the wound closed in anatomical fashion without drainage Micro- 
scopically the sections from various parts of the tissue showed considerable 
variation in structure In some places theie were thyroid lobules made up 
of colloid-contaming alveoli fairlj regular in size, but in these portions there 
were collections of lymphocytes in the fibious stroma and there was an evident 
increase of connective tissue, especially around the lobules All but the 
smallest alveoli contain colloid in these poitions The lining epithelium was 
low columnar or cuboidal m type In some places the fibrous septa were one- 
half to one mm m thickness Sections of one piece showed a much more 
marked alteration of structure Here the epithelial cells formed very small 
alveoli without colloid or occurred as small clumps of cells in an oedematous 
stroma Well-formed thyroid alveoli were not found in this portion at all 
It presented a thin filirous capsule at the periphery which appeared to be 
respected everywhere by the epithelium A brief search for mitotic division 
figures was negative Pathological diagnosis, multiple adenomata of thyroid 
gland with one quite atypical adenoma, the structure of which suggests pre- 
mahgnant tendency 

Post-operative convalescence was normal Patient was discharged from 
the hospital, November 21, 1926, twelve days after operation 

Comment — The histological examination here showed a condition of 
multiple adenomata of the thyioid with cellular metaplasia but an absence of 
mitoses It IS interesting to speculate whether the type of thyroid histology 
had been infiuenced by the co-existing hyperthyroidism 

IV ADENOMA OF THYROID— PERFORATION OF CESOPHAGUS 

Doctor Heyd also presented a woman, age sixty years, who entered the 
New York Post-Graduate Medical School and Hospital, April I 3 > 
complaining of tumor of the neck For the previous ten years the patien 
had noticed a gradual increase in the size of her neck This was unaccom- 
panied by symptoms up to three months before she entered the hospita , 
when she began to ha've some difficultv in breathing and swallowing and a 
sensation of constriction in the neck On physical examination the patien 
showed a cystic type of goitre, more pronounced on the left side, extending 
beneath the clavicle She was operated upon April 14, 1921, 
anaesthesia and a typical bilateral resection performed On the left side 
tumor was firmly adherent to the trachea and to the muscular tissues be 11 
the thyroid cartilage During the operative procedures it was not appar 
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that there was any perforation in the oesophagus Thiity-six hours after 
opeiation patient had a temperatuie of 1048° and pulse of 150 Under the 
impiession that we had a condition of post-opeiative hyperthyroidism, the 
diessmg was taken down and the wound partially opened with the escape of 
about thirty cubic cm of thin, yellowish fluid A rubbei tube diam was then 
inserted and at the end of forty-eight houis the chaiacter of the discharge 
assumed a more purulent appearance On the fouith day watei taken by 
mouth passed out the goitre wound A duodenal tube was inserted and 
everything by mouth mtei dieted The patient was fed entirely through the 
duodenal tube for eight days, or from the fifth day to the thiiteenth day 
after hei operation Dm mg this period the ceivical discharge was diminished 
to a small amount of mucoid material The tempeiature became noimal on 
the ninth day after operation and the patient was allowed up in a chan on the 
tenth day During the eight days that the duodenal tube was m place the 
patient had no distui banco except a slight complaint of “ phlegm ” m the 
throat At the end of eight days the duodenal tube was withdrawn, but it 
was found that the patient still had an oesophageal fistula because on di inking 
water a small amount came thiough the wound The duodenal tube was 
reinserted and left in place until the twenty-third day aftei operation or an 
additional eight days when the tube was withdiawn and tbe patient was fed 
by mouth The oesophageal fistula lemained permanently closed The patient 
was discharged from the hospital twenty-seven days after opeiation and 
except for a slightly inci eased scar at the original point of thyioid drainage 
revealed nothing notewoithy as the result of the cesophageal leakage From 
the fourth day after opeiation until the twenty-third day after opeiation the 
patient had nothing by mouth and in all the duodenal tube in place sixteen 
days with an interruption of one day but without oral feeding The disturb- 
ance from the duodenal tube w^as slight and a rathei maiked oesophageal 
fistula closed spontaneously m sixteen days The patient’s nutrition suffered 
some depreciation during the regime of duodenal feeding as the amount 
of nutrition and the variety of dietary ai tides that could be introduced 
through the duodenal tube are distinctly limited 

Comment — This patient has remained perfectly w^ell to date 

V BONE METASTASES FROM ADENOCARCINOMA OF THE THYROID, 
SIX YEARS AFTER THYROIDECTOMY 

Doctor Heyd also reported a case of adenocarcinoma of the thyroid 
operated upon June 2, 1919, at the New York Post-Graduate iMedical School 
and Hospital The patient was a man, at that time fifty-fi^e years of age, 
who was seen in consultation for maiked dyspnoea The patient had been 
complaining of enlaigement of the thyroid for the pievious five years, the 
last three of which had been associated w'lth a piogressive and continuous 
difficulty in bieathmg For the last yeai had noticed a change m his ^0Ice 
and at the time of examination could speak onlv in a wdiisper In addition, 
the patient had a marked hacking cough throughout most of the da} and 
night On examination the patient show^ed a bilateral enlargement of the 
thyioid with mass extending dowm beneath the sternum X-ray examination 
revealed a large retiosternal goitre Under ethei ancesthesia on June 2. 1919, 
a complete thyroidectomy was pei formed Veri little technical difficulti 
was encounteied in removing the substernal mass lox 5 x 6 cm , and weigh- 
ing 218 grams The patient made an une\ entful rccoc ei \ and w as di-^charged 
on the eleventh day aftei operation :Microscopicall} the tumor consi<^tcd of 
closely packed columns of epithelial cells without colloid and with onl\ \cr} 
slender threads of connectue tissue between them Such clo'^el} packed 
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columns made up large areas 2 to lo mm in diameter of practically 
solid epithelial tissue Mitotic figures weie present m the epithelial cells, 
and, in places, necrosis and hemorrhage Pathological diagnosis, thyroid 
adenocarcinoma 

Aftei leaving the hospital the patient, during the next year, submitted 
to three complete series of X-iay tieatments and regained his weight, and 
was able to return to his duties as Inspector of Police, and aside from a 
permanent hoarseness was in every way clinically cuied The patient enjoyed 
unintei rupted good health until September, 1926, when he returned complain- 
ing of pain m the lower extiemities, oedema of both legs, loss of weight and 
a tumor in the right thigh, upper third, inner side His history at this time 
was that two years ago he noticed a small lump on the inner side of the right 
thigh and began to complain of weakness of the legs, with pain, particularly 
on the right side At this time sugar was found in his urine and he was 
tieated inteimittently for glycosuria On examination the patient was cachec- 
tic and appeared an extiemely ill man To the inner side of the light femur 
was a mass the size of a foetal head at term, somewhat movable and did not 
appeal attached to the bone On rectal examination a mass was felt to the 
right of the rectum occupying the true pelvis The diagnosis at this time was 
vertebial and spinal metastases with pelvic tumor, secondaiy to adeno- 
caicmoma of the thyioid X-ray examination by Doctor Meyer at the Post- 
Graduate Hospital on Octobei i, 1926, showed areas of destruction involving 
the inner maigin of the brim of the tiue pelvis on the right side with further 
metastatic like areas in the right pubic bone and ramus extending toward 
the ischium, with a further small focus of laief action m the left pubic bone 
Further evidence of metastasis also appeared to exist in the left femur below 
the trochanters Rontgenological diagnosis, metastatic malignancy 

Comment — At the operation there was nothing about this tumor to sug- 
gest malignancy unless it were the unusual hardness and density of the mass 
Following the operation the patient was submitted to lathei intensive and 
extensive X-ray theiapy He enjoyed almost uninterrupted good health for 
seven years, the last two years of which, however, weie undoubtedly charac- 
terized by the development of his vertebral and pelvic metastases At the 
present time he is being treated palhativety with X-ray for his pain 

Dr Howard Lilienthal referred to Doctor Heyd’s second patient as to 
whether or not the patient should be told that the growth he had removed from 
her neck was malignant He thought that it was not necessary to give this 
infoimation to the patient heiself but that hei family should have it He 
believed that many of these malignant tumors of the thyroid are slow to 
recur and that this one might not recur for many years In one of his first 
cases of cancer of the thyroid he removed what was apparently an adenoma. 
It was later reported fiom the laboratoiy to be an adenocai cinoma and the 
patient was sent home to die Three years afterward he was perfectly well 
Another case, also a malignant adenoma of the thyroid with extirpation an 
subsequent myxoedema apparently made a perfect recoveiy, he had followe 
this case for at least ten years When the patient stopped taking thyroi 
during an acute illness, theie was an acute return of the symptoms 0 
myxoedema, but they disappeared on the resumption of the thyroid therapj 
Doctor Lilienthal said he did not think cancer in any other part of the 0 ) 
would give so much hope that the patient might go on for years without recur 
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rence, as that of the thyroid In another case of malignant adenoma of tlie 
thyioid, on which he had opeiated, he removed only the diseased pait The 
patient apparently recovered but latei had recurrence below the jaw The case 
went on with X-ray treatments for six yeais and then the patient died IMany 
of these cases aie of extiemely slow malignancy, and Doctor Lihenthal 
expressed the hope that this young lady would ne^el have any fuithei trouble 
with her thyroid 

Dr John Rogers said that he had opeiated on many of these malignant 
tumors of the thyroid and he believed it difficult to make a diagnosis befoie- 
hand When a tumor of the thyroid has the appearance of an adenoma, but 
can be enucleated without ruptuiing the capsule, the prognosis is extremely 
good He believed the prognosis m the case of this young woman presented 
by Doctor Heyd was good 

Dr Walter A Sherwood said he had observed a case on which he had 
opeiated on the assumption that it was simple adenoma A vei}^ incomplete 
operation was done, merely a resection of one lobe of the gland, but the 
laboratory leported malignancy This was two years ago The man’s toxic 
symptoms disappeaied after the operation and the lemaindei of the thyroid 
has deci eased in size and there is no sign of recurrence In view of this 
Doctoi Sherwood felt he could substantiate the opinions of Doctor Lihenthal 
and Doctor Rogers 

In closing, Doctor Hcyd said he was moved to piesent these cases of 
adenoma to emphasize the inherent danger of leaving adenomata of the 
thyioid unremoved Theie is a well-evidenced tendency for some of them 
to show changes that lead to grave hyperthyioidism Again, the continued 
piesence of an adenoma with increasing growth induced sooner or later some 
degiee of piessure symptoms and, finally, all adenoma weie potentially malig- 
nant The fact that the fiist case had earned a tumor on the light side of 
her neck foi forty years and then had a malignancy develop was proof that 
an adenoma, left sufficiently long, had m it the possibilities of cellular meta- 
plasia leading to malignancy In the second case — stiuma nodosa malignum — 
Doctor Heyd was not prepared to infoim the patient that she had a malignant 
goitre, nor would he submit the patient to X-ray oi radium therapj^ because 
the adenoma being well encapsulated offered a reasonably good piognosis 
However, he agreed with Doctor Lihenthal that some member of the fainil\ 
should be apprised of the possibilities of later manifestation of mahgnanc} 

ACUTE POST-OPERATIVE HYPERTHYROIDISM 

Dr Harold E Santee presented a young woman age nineteen yeais, 
who was referred to Bellevue, Second Surgical Division, b} Dr John Rogers, 
October 5, 1926 She gave a history of increasing ner\ousness insomnia, 
vasomotor instability as indicated bv flushing and sweating from Juh, 1925, 
to Januaiy, 1926 At this time, enlaigenient of the th}roid vas apparent 
Severe headaches, tieinoi, tachicaidia, progressue weakness and loss of 
weight were apparent 111 spite of increased appetite and food consumption, 
and from Taiiuarv to June, 1926 most of her tune vas spent in rest at home 
and in bed* m an effort to o^ ercome her trouble Palpitation tremor extreme 
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nervousness, precordial pounding of the heait, diairhoea, weakness and a loss 
of weight of twenty-five pounds in twelve months briefly describe her con- 
dition during the summer Exophthalmos was moderate and the thyroid was 
diffusely and greatly enlaiged with all the local characteristics of a true 
hypei plastic gland Undei a very careful regime during the month prior 
to admission to Bellevue, some weight was legained but the exact amount 
was uncertain 


The excitement of hospitalization increased hei pulse rate to 140 and 
on October 7, 1926, her basal metabolism was plus 62 per cent Lugol’s 
solution, 10 mms , 1 1 d , was given with obvious benefit subjectively and with 
considerable benefit objectively for the following nine days Her metabolism 
on October 14, 1926, was plus 48 per cent Although clinical improvement 
was fairly marked, tins particular case as an operative risk was viewed with 
apprehension by the reporter, not so much because of any laboratory test 
as by reason of that intangible feeling oi “ hunch ” that is apt to result from 
a close observation of an individual case of Graves’ disease Perhaps the 
mam factor m this was a close observation of the soft fulness of the pulse and 
its irritability in response to mild mental and physical stimuli 

Foi this reason, a ligation of both inferior thyroid arteries under local 
aiicesthesia was done on October 16, 1926, not for any therapeutic effect, but 
as an aid to later resection No undue reaction resulted and Lugol’s was 
resumed after three days On November 6, under gas, oxygen anaesthesia, 
a resection of both lobes was done, excising about thiee-fouiths of each lobe 
The gross findings and the microscopic examination were characteristic of 
Graves’ disease The procedure, however, was too long for this individual 
and the operator is frank to say that he overstepped the threshold of safety 
in this case This was realized, however, and m addition to the usual post- 


operative medication of these cases, three doses of an aqueous thyi oid extract 
were given intramuscularly, mms 20, q2h Bromides in rectal tap and 
morphine were also used Approximately twelve hours after operation, the 
temperature began to use and she grew gradually more and more restless 
Sixteen hours after operation, the temperature had risen to 107 degrees 
Quoting from the report of the House Surgeon (Doctor Heim), who stood 
by the patient through the night hours “Patient was m a wild, delirious, 
uncontrollable stale Pulse was so rapid it could not be counted Every 
measure possible was administered to bung down temperature, sponge baths, 
ice packs, exposure to draughts A total of a grain of morphine had been 
given in twelve hours which seemed to have no effect The most dramatic 
effect was then observed after the administration of 30 minims of aqueous 
thyroid extract intravenously Five minutes after this administration, patient 
had changed from a raving maniac to complete quietness Pulse had droppeo 
to within countable limits and was around 120 Quality had completely 
changed Whereas before it was extremely rapid, thready, and weak, now 1 
was full, bounding and strong ” Three such intravenous doses were given 
at two-hour intervals Temperature dropped to around 102° A secon 
exacerbation of toxicity occurred twelve hours later which was also alleviate 
by similar dosage, following which the patient was continued on intrainuscu ar 
dosage of fifteen minims twice a day for three days The neck wound was 
infected, probably due to the extreme muscular activity and sweating com 
bined with the various therapeutic measures used at the height of her acii 
toxaemia This, however, subsided gradually and following the first 
days post-operative, the patient piogressed well until her discharge from ^ 
hospital, November 21 

This case was shown as illustrating the use of what seems to be a 


606 



ACUTE POST-OPERATIVE HYPERTHYROIDISM 


effective therapeutic agent in that occasional tragic sequence to opeiation m 
this disease Two months ago, Dr John Rogeis leported m Snigoy, Gyne- 
cology and Obstetucsj, similar stiikmg effects m three cases Personall). the 
reporter had seen three cases in which he feels that life has been saved by 
the use of this aqueous thyroid extract The agent itself is an aqueous 
extiact of fresh pig thyioid from which all coagulable material has Iieen 
removed and the resulting extract concentrated down to contain a definite 
amount of iodine to the cubic centimetre Its employment lationally seems 
to be explained on the giounds that it supplies a farily noimal lUilizable 
thyroid extract to a patient suffering from either a complete suppiession of 
the normal secretion or a highly toxic secretion, peihaps both In the cases 
in which he had used it, no toxic effects have ever been noted However, it 
does not work m every case but is to be considered a possible measure of 
lelief in those tragic cases like the above 

Dr John Rogers said this case was a very mteiestuig illustiation of the 
probable pathologic physiology which undeilies these distuibances One 
cannot think of them as the result puiely of an excess of toxic secretion in 
the thyroid At autopsy these thyroid glands are found to be almost solid 
with practically no colloid m the alveoli Instead the alveoli aie lepiesented 
by disintegrating masses of cell tissue It is haid to believe the gland has 
secreted anything like normally These cases of toxiemias occui quite 
rapidly The speaker had been successful m giving the “ thyroid residue ” 
m many of these post-operative toxaemia cases and he found it a valuable thing 
to have at hand Many of these cases become suddenly alarmingly ill dining 
the operation, and an injection of the thyroid residue (20 minims) will slow 
and strengthen the heart action 

Going back to the pathologic physiology It is well known that the feed- 
ing of any thyroid product increases the blood sugar The acute toxiemia 
and chronic toxaemia can both be lelieved by glucose m a solution of 50 per 
cent It has to be chemically pure and can be given m post-opeiatue 
toxaemias once in twenty-four houis This glucose seems to act beneficially 
in all the cases, no mattei what the blood sugar content In chi onic toxaemia, 
with restlessness and nausea, after every dose of 20 c c of 50 per cent glucose 
solution, the patient goes to sleep and stops vomiting, and in many of these 
dangeious distuibances the addition to the glucose of the thjroid residue 
seems to intensify the beneficial effects of the glucose This non-coagulable 
extract, by the way, does not m these cases accelerate the pulse late 

Appal ently, therefore, the thyroid residue makes the glucose more ai aff- 
able foi assimilation by the nervous system Hence, in the speaker’s opinion, 
It seems probable that normally the thyroid product helps the ner\ ous s\ stem 
to absorb glucose, that in hypertln roidisin theie is some change in the 
character of the thyroid product which interferes with this absorption, that 
there may lie an excessive quantiH of secretion, Init the quantiti is far less 
important than the quality, that in the se\cre and more or less acute 
toxiemias the quality of the product is so poor as to be entirel} incapable of 
providing the neivous system with sugar, that m the lerj acute post-ojieratue 
toxiemias the thyroid pioduct, because of the tiaumatism to the gland, is for 
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a time entirely absent and the ensuing restlessness and deliiium are evidences 
not of too much poisonous thyroid product, but of a sudden and complete 
failure of an already half-starved nervous system to obtain any more sugar 
This thyroid residue is admittedly an imperfect substitute for the normal 
product of the gland, but it is the best now obtainable and it undoubt- 
edly bridges over the interval until the injured gland can at least par- 
tially functionate 

Dr Howard LiLiCNaHAL asked if the addition of insulin to the adminis- 
tration of glucose and thyioid residue would be of benefit m these cases of 
lowered natural production of thyroid secretion 

Dr John Rogers replied that the use of insulin in these cases may be 
dangerous That might seem to be a curious contradiction in these cases of 
toxaemia in which it is necessary to administer lo c c of glucose every 24 
hours to keep the patient alive But 111 one case he had tried the experiment 
of giving 10 units of insulin after the glucose and the patient became delirious, 
had convulsions and rapid use of temperature She pulled through, but if 
she had had more insulin it was the speaker’s belief that she would have died 

The thyroid residue, by the way, is the trade name for an aqueous extract 
of the thyroid from which all coagulable material has been removed This 
non-coagulable liquid is then concentrated so as to contain a definite amount 
or lodin 

BILATERAL MASSIVE COLLAPSE OF LUNG 

Dr Harold E S anted remarked that three years ago. Doctor St John 
read a paper before this Society on massive collapse of the lung Since 
1908, when Pasteur described this as a true clinical entity, the work of 
Bradford on gunshot wounds of the thoiax, and particularl)^ the careful 
reviews of Scott and Churchill last year with the report of cases from Peter 
Bent Brigham and Massachusetts Geneial Hospitals, togethei with the pre- 
vious reports of F A C Scrymger, leave little doubt as to the frequent 
occurrence of this condition but considerable doubt as to its true significance 
Personally he had held a somewhat sceptical attitude m regard to any real 
significance attached to this condition and had viewed it as an interesting 
post-operative clinical finding only, but m the light of the autopsy findings 
here presented, he had changed this opinion and now feels that it may 
be much more significant than he lealized These cases with two other 
autopsy cases will be published in full by Doctors Bergamini and Shepard 
of the Second Surgical Division at Bellevue and he wishes to acknowledge 
the courtesy of these men and of Dr Charles Norris of the Medical Exami- 
ner’s Office in granting him the privilege of presenting these specimens 
Only brief outlines will be presented 

Case I — M L , age forty-four, died on the operating table on September 
24, 1926, just at the end of a hysterectomy and appendectomy General con- 
dition had been good previously and also during the operation up to the nn 
of a complete cessation of respiration The usual methods of resuscita 10 
plus the pulmotor and adrenalin into the heart were unavailing Au opsy 
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showed massive collapse of left lung and collapse of all but one lobe of light 
lung No bionchial obstruction was found and the only significant additional 
finding at post-mortem was a moderate oedema of the larynx 

Case II — The gioss specimens of this case are presented The histoi} is 
suriounded by conflicting statements From these it is gathered that sudden 
death occurred m an office, presumably m connection with tonsillectomy, but 
septic abortion was diagnosed No odor of anaesthesia was present Collapse 
of the lung was massive on both sides with no bronchial obstruction made out 
The flesh gross specimens of each case can be held m the cupped hands No 
hardening or shi inking fluid has been used on the specimen presented The 
microscopic pieparations in both cases, as examined by Doctor S)anmeis, 
reveal a tissue winch it is difficult to lecognize as lung, resembling, rathei, a 
solid organ This appearance is found to be due to complete atelectasis of the 
pulmonar}^ alveoli, the epithelial cells of which are closely packed togethei, 
having lost entiiely their normal alveolar arrangement The individual cells 
are swollen, certain of them being obviously hydiopic, and the cell outlines 
are rather indistinct The bronchioles are also collapsed for the most pait, 
many of them being repiesented meiely by circular clumps of cuboidal cells 
The capillaries, arterioles and venules, on the other hand, are all unifoimly 
dilated and filled with blood, producing almost an angiomatous appearance in 
certain areas This constitutes the most chaiacteristic feature of the histology 
of the condition 

In the various explanations advanced as to the cause of this condition, 
paialysis of the muscles of respiration as outlined by Pasteur cannot con- 
stitute the whole cause Mechanical plugging of the bronchus certainly does 
not explain all cases The best explanation seems to be that theie is some 
reflex disturbance which causes a constiiction in the air passages, piobably 
affecting the small bronchioles, not dependent originally on infection and 
acting on both lungs to some extent In this explanation as outlined by 
Scott, the following possibilities present themselves 

(i) Vasomotor distuibance — dilatation and stasis, (2) bronchiole spasm, 
( 3 ) swelling of the mucous membrane similar to angioneurotic oedema 

In the specimens presented aie factors seeming to support all ot these 
possibilities to some extent, but the true causative mechanism is still a mattei 
of conjecture 

Dr Howard Lilienihal had noticed dm mg the Wai that theie some- 
times occuired after a gunshot wound in the chest what was called tiaumatic 
atelectasis, but he believed this was the same thing that happens m massue 
collapse of the lung In the unopened chest the alveoli become filled wulh 
cells and the blood-vessels become engoiged, because actual collapse could 
not occur He was glad to hear there was no bronchial obstruction in the 
cases that came to autopsy From wdiat Che\aher Jackson said the speaker 
had had an idea this condition w'as caused by the plugging of the bronchial 
blanches because he has leported cases wdiere this plugging w'as rtmo\cd and 
the collapse disappeared Doctoi Lilienthal had alwais Ix^lieied it was due to 
spasm of the lung itself due to some unknown cause He had suggested to 
the Surgeon General that experiments be made to find out the cau^e of this 
catastrophe, by stimulating the nerte centres He had talked to Scnaiiger 
m iMontreal and had asked him wdiat was thought of Jackson’s theor\ and he 
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said he did not believe it fitted all cases Heie is Doctor Santee’s case in 
which a full post-mortem was made and no obstruction of the bronchi found 
This IS a very important contribution 

SPONTANEOUS DISLOCATION OF A SUBSTERNAL GOITRE 

Dr William Barclay Parsons presented a woman who ivas twenty-five 
years of age in May, 1924, at which time she complained of nervousness, 
palpitation and goitre Ten years before admission she began to have a 
choking sensation with neivousness, paljiitation and tremor of her hands 
Insomnia appeared shortly Three )'ears after onset she extended her neck 
violently and had a feeling that something moved in her neck Simultaneously 
the goitre appeared and the choking sensation disappeared never to return 
She had a + 50 basal metabolism, tachycardia, nervousness, tremor and 
insomnia and was operated upon with a good recovery 

He had never heard of this occurience, namely a spontaneous dislocation 
of a substernal goitre 

LATE POST-OPERATIVE RECURRENT NERVE PALSY 

Doctor Parsons presented a man who was fifty-two years of age in 
Maich, 1924 He came to the hospital with a complaint of dyspnoea for ten 
yeais which had been giadual in development without cough or 2ialpitation 
Dyspnoea was markedly increased with the slightest respiiatory infection but 
there had been no toxic symptoms 

On physical examination he piesented curvature of the spine thought to be 
due to an injury in infancy and a soft boggy swelling just above the right 
clavicle, the mass apparently passing down into the thorax On X-ray there 
was a substernal shadow, a narrowed tiachea that was displaced considerably 
to the left and an apparent downward displacement of the aortic arch 
Laryngoscopic examination by Doctor Babcock showed a marked laryngeal 
displacement to the left without any A^ocal cord paralysis Basal metabolism 
was ±0 

Operation was done under local with the Pembeiton technic A 
9 cm X 5J/2 cm mass was removed from the right side The left lobe was 
small and soft He made an excellent recovery and was discharged on the 
tenth day'^ with distinct improvement in his respiration His voice was perhaps 
a little hoarse but not more than many individuals on the tenth post-operative 
day and there was a distinct vocal quality to it 

He went up to Burke and after about a week, on the seventeenth or 
eighteenth post-operative day, his voice altered in the afternoon and by night 
he was almost aphonic He had no pain and no cough He leturned to New 
York about a week later and Doctor Babcock on examination this time found 
a partial paralysis of the right vocal cord At follow-up at six months ins 
voice had returned, but he was hoarse Laiyngoscopy showed the right cord 
still paralyzed, the left beginning to over-act At twelve months his voice 
was almost as good as before operation and Doctor Babcock noted full com- 
pensation by the left cord At twenty months he returned from abroac , 
having put on considerable weight, so he began dieting under Doctor Bauman, 
and' from November, 1925, until June, 1926, by great faithfulness, la 
reduced twenty-five pounds and was in much better shape At twenty-seven 
months the result was very satisfactory He was breathing easily an us 
voice wus, to his mind as good as before the operation . 

It is rather unusual for a recurrent nerve palsy to appear at this m erva 

In the reported cases there was either a section at operation m which t 
paralysis came on immediately or else there was a contraction of scar tissue 
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which did not cause the palsy until several months, usuall} four to six I 
imagine that this man’s nerve was caught in the shift of planes which took 
place and became angulated or constricted earlier than usual It is haul for 
me to believe that his nerve was sectioned at operation inasmuch as local was 
used and he talked very well duimg and immediately following the operation 

Fiaziei, of Philadelphia, discussed befoie this society last yeai his results 
in neive lepair m these cases In view of this man’s reasonably good voae 
It does not seem woi th while now to advise this pi ocedure 

ADENOMA OF THE THYROID 

Dr William Barcla.y Parsons lead a papei with the above title foi 
which see page 107 

Dr Hlnry W Cave lecalled having seen a young man who had yawned 
rather heavily and had immediately experienced the sensation of choking 
to death and was blue 111 the face He had dislodged a laige sized substernal 
adenoma of the isthmus He was taken to the hospital and operated on 
undei local anaesthesia, and it was found that he had an enlaiged tlnmiis 
gland — a status lymphaticus Thiee months later there was acute oedema of 
the thymus which may have had something to do with the pushing up of the 
adenoma of the isthmus 

Dr Charles G Heyd said that the hyperthyroidism of adenoma behaves 
differently clinically from the hypeithyroidism of Giaves’ disease There is 
first of all the difference m the age gioupmg of the two conditions, and 
secondly, m the clinical manifestation He believed that the hxpeithyroidism 
of Graves’ disease was really a dysfunction in that there was some inherent 
change in the chemistry of the secretion of the thyioid m Giaves’ disease that 
was essentially different from the secretion of the th)moid in adenoma Most 
of the patients with an adenoma that develop hyperthyioidism have had a 
tumor of the thyioid for long peiiods of time, so long in fact that they had 
accepted the goitre as a matter of fact and presented themselves in the 
dispensaiy, or at consultation, for a heait complaint 01 a taclncardia, or othci 
symptoms of hyperthyroidism 

In regard to iodine medication Doctor He}d was impiessed with the fact 
that a gieat deal of harm was being done by the wholesale administration 
of iodine His own cases of adenoma that had been treated with iodine had 
been more dangerous from an operative point of view than an ordinary 
uncomplicated case of Graves’ disease Apparently, iodine in an adenomatous 
goitre, was fraught with two dangers, first the danger of con^ertlng a non- 
toxic adenoma into an adenoma with hjpertlnroidism and second!}, if gi\en 
m a h} perthyroidism of adenoma it was \er\ apt to produce a fixed 
Inperthyroidism In other woids a hyperthyroidism that did not respond 
to rest and medical therapy or the measures that were used as a preliminan’ 
to operatne mter^entlon The cases of fixed or iodine hyperthyroidism 
ottered a greater opeiative risk than did the simple cases of Inpertlnroidi*^!!! 
that ha^e not been eiven iodine If he assumed the correctness of Plummer - 
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theory of iodine in Graves’ disease it was indicated only for a short period 
of time for the purpose of lessening an opeiative risk and in his opinion 
was about equivalent to a bipolai ligation 

Doctor Heyd wished to draw attention to the loutine post-operative treat- 
ment of goitre cases that consisted in the administration by lectum of 500 cc 
of a 10 per cent glucose solution with 4 c c of Lugol’s solution every eight 
hours Most of the cases of hyperthyioidism that had been operated upon 
by him were done under lectal anaesthesia with the patient going to sleep in 
hei own bedroom and avoiding thereby all of the exciting causes incident to 
a trip to the operating 100m The surgery of adenoma of the thyroid was, 
in the opinion of Doctor Heyd, diflferent than the surgeiy of Graves’ disease 
If Giaves’ disease represented a Iwpeiplasia then the operative indication was 
for a removal of a major portion of the thyioid in order to dimmish the 
secietmg units of the thyroid by just the amount represented by the tissue 
lemoved On the other hand, the suigical indication in an adenoma was the 
lemoval of a tumor gi owing within an apparently normal thyroid gland 
That this condition seemed to be correct was borne out by the fact that a 
case with an adenoma with hyperthyroidism usually recovered much more 
quickly after surgical mteivention than did the patient with the hypeithyroid- 
ism of Graves’ disease In othei words, lemoval of the ofiendmg adenoma 
of the thyioid brought about a more prompt and a more complete cure or 
lelief from symptoms than did a subtotal resection of the thyroid m the 
cases of hypeithyioidism of Giaves’ disease where the lecovery was 
more delayed 

Doctor Parsons, m closing the discussion, said that he agieed with 
Doctor Heyd m regard to the distinction between the hyperthyroidism of 
adenoma and that of Graves’ disease, but it is hard to piove In reference to 
iodine, although he felt that some of these cases were stimulated to activity 
by the injudicious use of iodine, one must considei this point from the time 
standpoint m that these patients have cairied' a goitie for a long time 
Something happens which makes them go to a doctor This may be the 
beginning of their hypeithyioidism He gives them iodine and toxic symp' 
toms develop Is that coincidence, and has the time of the iodine therapy 
overlapped the development of the hyperthyroid symjitoms^ If that is so, 
the iodine therapy was of no importance in the induction of hy'^joerthyroidism, 
but it seems to happen too often to be a mere coincidence 

Stated Meeting Held Janiiaiy 12, 1^27 
The Piesident, Dr Walton Ma.rtin, m the Chair 

PEDICLE GRAFT FOR OS CALCIS COVERING 

Dr Ralph Colp presented a man, age thirty-five years, who vas 
admitted to the Suigical Service of the Beekman Street Hospital. Noveniier 
8 1925 On the day of admission, when attempting to stop an elevator, le 
missed the rope and inadvertently caught his right foot between the floor 0 
a moMng elevator and the floor of the building, crushing the heel 
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Examination disclosed a tians\eise laceiated wound of the light heel 
down to the tendon Achilles, really a paitial avulsion of the heel The 
Rontgen examination of the right foot showed an incomplete fiactuie of the 
os calcis without displacement Undei anaesthesia the wound uas thoioughh 
irrigated with saline solution for about fifteen minutes and then cleansed 
with alcohol and ether After thorough debiidement, the laceration was 
sutured with silkworm gut and silk, and the wound was dressed with vaseline 
gauze Diessing a few days after operation levealed that the wound w<is not 
infected, but that the lowei flap of skin covering the heel, that is an area 
of about 2 inches X 3 inches, had become black and gangienous Within the 
one week, the necrosis of the heel had piogressed so that a circulai aiea about 
5 inches m diameter was involved The underlying granulations, upon lemov- 
ing the slough, however, were fairly clean and in the centre, bone was exposed 

Four weeks after the initial trauma, the wound siuface v/hich measuied 
about five by foui inches, appeared clean, the granulations red and exubeiant, 
and conditions seemed satisfactory for a pedicle giaft 

December lo, 1925, a pedicle giaft was transferied to the light heel, 
employing the following technic The aiea of the light heel was thoroughly 
sciubbed with gieen soap and watei, followed by alcohol and ethei, and 
since this procedure caused bleeding, the gianulatmg aiea was coveied with 
hot towels and pressuie applied by hand of an assistant A full thickness 
pedicle graft was cut m the region of the left thigh measui mg about 4 inches 
in length, and about 5 inches in width The pedicle lan parallel to Poupait’s 
ligament The thickness of the giaft included all tissues between skin and 
the deep fascia of the thigh The denuded aiea which was caused liy raising 
the skin flap was thoioughly coveied with Thiersch grafts which had been 
lemoved from the anterior aspect of the light thigh These grafts weie held 
in place with paraffined gauze reinforced by moist gauze dressings A sheet 
of rubber dam completely encased this dressing This dam pieeented secre- 
tions from the thigh reaching the area of the heel, and the secietions fiom 
the heel seeping into the diessings of the thigh The right heel was then 
brought up to the anterior aspect of the left thigh where it rested on the 
rubbei dam, and the fiee edge of the giaft was sutiued to the peiiphery of 
the wound of the heel with interrupted silkwoim gut sutures for about one- 
half of the extent In order to permit secretions to escape thiough the giaft, 
It was perforated in several places with a Dakm-tube punch The paits were 
then rendered absolutely immobile by a plastei spica, which was applied 
completely encasing the lower half of the body The giaft itself was co\cred 
with paiaffined gauze and a sterile towel Twehc da\s later the giaft, 
which was comifletely viable, was incised at its base for a distance of about 
one inch on each side There was free active bleeding from the distal part 
of the graft The next day, under local amcsthesia, the flap uas entirely 
divided and the free end sutured to the heel with interrupted silkworm gut 
The plastei case was then remo-xed and the area of the left thigh was dres<^ed 
for the first time It was found that all the Thiersch grafts had taken 

The patient was discharged Januar} 5, 1926, wnth the heel complctcl} 
cicatuzed He was warned because of lack of sensation m the gratt lo 
protect the skin from the shoe by means of a lajer of rubber sponge W ound 
remained completel}' healed until December 1 1926 when because of the 

holiday rush, patient w^as foiced to walk around most of the da\ and neglected 
to piotect his heel with a lubbcr sponge le'^ulting in a Miiall ulcer whieh 
has since healed 

Dociou CoLp also piesented a \outh of seeentcen ecars who wav admitted 
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to the Beekman Stieet Hospital, March 26, 1926 His histoiy dates back 
to foul teen months hefoie admission, when his right heel was crushed 
between the street pavement and the platfoim of a moving elevator The 
wound, which involved practical^ the entiie heel, nevei cicatrized completely, 
but left an ulcer about the size of a silvei half dollai which did not heal in 
spite of the fact that it was diessed three times a week for over a year 
When admitted to hospital he presented a sluggish ulcer about the size of a 
fifty-cent piece, lying piactically on the posteiioi medial aspect of the right 
os calcis The region of the light heel was replaced by dense scar tissue 
firmly adherent to the undei lying os calcis There was a deformity of the 
foot with a contiacture of the flexors of the leg lesultmg m an apparent 
talipes equinus, although when patient walked, the gait was almost norma! 
The Rontgen examination of the foot showed an old complete fractuie of 
the os calcis about midway through its body This was healed with the 
posteiior fiagment turned markedly to the inner side, and that it was 
comminuted is indicated by a hole through the outer side of the bone There 
was a lathei large deforming callus piesent 

Inasmuch as the ulcer was placed almost diiectlv upon the os calcis and 
suriounded by dense scar tissue, a pedicle giaft seemed to be the only pioce- 
duie which might effect a cure Before this could be done, a bed of healthy 
granulation tissue to receive the graft had to be prepared April 3, 1926, 
the ulcer was thoroughly curetted and a small part of the scar tissue about the 
os calcis was excised and about a dozen holes were drilled into the uncoveied 
os calcis with the hope that gianulations might spiing up from the medulla 
and thus cover the bone The leg and foot weie placed in a plaster case in 
dorsal flexion Ten days later the wound was clean and granulations were 
flourishing and beginning to covei in the bone Theie was still a gieat 
amount of scar tissue surrounding the aiea of granulations It took three 
subsequent operations befoie all the scar tissue had been excised and dull 
holes had been bored in the bone which was uncoveied by the removal of 
the cicatrix An X-ray pictuie of the heel did not disclose any infective 
osteomyelitis About six weeks after his admission, the legion of the heel as 
repiesented by the postenoi portion of the os calcis, was covei ed with bright 
red granulated tissue and the conditions seemed favorable for a pedicle graft 
Accoidingly, on May 17, 1926, a pedicle graft was applied to the right heel 
foi the large defect which involved the posterior portion of the heel, extend- 
ing fiom its mferioi margin up on to the legion of the tendon Achilles for 
the extent of 5 inches The liansverse diameter of this defect was about 
3 inches The technic employed was similar to Case I 

Six days post-operative the graft was in excellent condition and the 
pedicle was partially divided one inch on each side Good active bleeding 
occurred fiom the distal side 

Eleven days after the primary operation, the pedicle was completely 
div'ided The aiea which had been cov'ered wuth Thiersch grafts was dressed, 
all had taken Three days later, the free end of the pedicle graft was sutuied 
into place with interrupted silkworm gut sutures Following this there was 
some sloughing of the graft, the gianulating area resulting was covered with 
five small pinch grafts The patient w'as discharged July 3, 1926, and since 
then the affected aiea has remained completely healed wuth an excellen 
functional result 

These cases were shown not only to illustrate the well-known technic 01 
a pedicle graft and to show the practicability of covering the os calcis witn 
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granulations deliver! fiom its own medulla, but to emphasue the imporiantc 
of pedicle grafts in this region 

The heel because of its anatomical location is made to stand the slicss and 
strain of daily use, large scars, the lesults of tiauma to this legion aic 
naturally pooily toleiated, and the resulting chionic ulceis pioduce total 
disability m the majority of cases In wounds of the heel with a loss of 
substance a full thickness pedicle giaft with an adequate supply of subcu- 
taneous fat appears to be the ideal proceduie It should be lemenibeicd 
however, that sensation is slow to leturn to the graft and that the heel should 
be adequately protected from the unsuspected iriitation of the shoe until 
such time as the sensation returns and the skin has adapted itself to its new 
enviionment by the development of callus 

TRAUMATIC RUPTURE OF POLYCYSTIC KIDNEY 

Dr James N Worccsecr presented a man, forty-eight \ears old, who 
was admitted November 3, 1926, to the Beekman Street Hospital fust 
before admission he had been run into by a truck, being struck in left dank 
Immediate pain in right flank and light side of abdomen When admitted 
he presented marked tenderness and iigidity in the right flank and light 
abdomen Slight spasm left flank Quite maiked shock He showed sigm 
h hemorrhage Catheterization produced pure blood A rupture of 

^ diagnosed and an immediate operation w^as perfoimcd 

the kidney was exjjosed by an oblique incision , on opening the capsule a large 
amount of blood escaped On inspecting the kidney it was seen that an 
abnormal kidney was present It was very large and studded with cysts and 
m many places was adheient to the capsule The pelvis of the kidney w’as 
completely torn across and the kidne}' almost split in half An attempt w'as 
made to tie the renal vessels, doubtful if this was successful On account of 
promse oozing, the cavity was packed with gauze 

Post-opci ative — Immediately following opeiation condition not \cri 
good , howe^er, he responded to hypodermoclysis and proctoclysis Following 
Which convalescence was remarkably smooth Packing removed on sixth da\ 
without hemorrhage and tube inserted This was gradually slioiiencd 
VA ound completely healed on discharge For several days post-operatn c ran 
blood in urine and some white cells Quantity always satisfactoi} Specific 
gravity always low, 1008-1012 

December i, 1926 Blood chemistry as follow's 206 mg uiea iiitrogtn 
’n too c c , 2 I mg creatinine nitrogen in 100 c c Phthalem test Appeal ance 
in eighteen minutes — 25 per cent first hour, 20 pei cent second hour , 
total, 45 Urine amber, acid, 1010 clear, no casts Present condition is satis- 
factory The left kidney can be felt extending almost dowm to the spine 
of ileum 


mediastinal SARCOMA— TREATED BY COLE\ S ELL ID 

Dr Howarii Lilientiial presented a female aged four ceais who was 
brought to the Clinic of the Hospital for Joint Diseases March 21 102J 

The child had been apparently normal, had weighed nine pounds at birth, 
nursed for ten months, stood up at eight months, talked at ten months .ond 
uaiked at sixteen months, teeth at ele\en to twehe months 'I lie child had 
gained slowly in w'eight although there had been fief|uent green diarrhanl 
stools but without vomiting 

At the age of five months the mother noted that its Iireithing was dis- 
tinctly labored but the doctor could find nothing wrong with the lung- For 

615 



NEW YORK SURGICAL SOCIETY 


two months there was respiratory disturbance hut without cyanosis or other 
sign of deficient aeration The child’s color was pale and the heart’s action 
often rapid The mother stated that she noted a lump " on the light shoulder 
blade ” at the age of about eight months and she took the infant to the 
Babies’ Hospital, where an X-ray study was made This was reported as 
showing “ A large roughly quadrilateral dense shadow in the lower part of 
the right chest extending over the heait, also into the left chest and down oier 
liver shadow Right chest above this appears free from lung tissue ( ’) The 
right diaphiagm appears adherent to the mass The right chest is smaller 
than the left The right bronchus not seen Probably congenital atelectasis ” 
This report was kindl} furnished by Dr Kenneth D Nichol, Resident Phy- 
sician of the hospital on December i6, 1926 

The mother refused to leave the baliy but took it to the Lebanon Hospital, 
where the X-iay report made on April 30, 1923, was as follows “Fluoro- 
scopic examination of chest of Phyllis FI , shows a dense shadow homo- 
geneous m character, sharply circumscribed, ascending apparently from the 
lower mediastinum and projecting to the right The mass is the size of a 
small oiange, its left border projects slightly to the left of the median line 
and IS overshadowed by the heart The appearance is that either of a cvst 
or neoplasm ascending from the mediastinum From its shape and age of the 
patient we are inclined to believe that it is very likely a cyst ” 

A puncture was made at the Lebanon Flospital which produced sterile 
bloody non-coagulating fluid The Wassermann test and the usual blood 
and urine examinations failed to show positive indications of disease Opera- 
tion was suggested at this time, but the mother refused, and took the 
child home 

At twenty months of age tonsillitis developed and the patient was taken 
to Beth David Flospital, where 1 ontgenological examination resulted m cor- 
roboration of the former findings 

Maich 16, 1924, when twenty-one months old, the child suddenly stopped 
walking because of weakness of the right lower extremity This became 
1 apidly progressive At first she was able to stand, but the right foot turned 
out and she fell on attempting to walk 

When seen by Doctor Poliak at the Hospital for Joint Diseases, it was 
noted that the patient was a bright, well-nourished child without fever or pain 
There was great weakness of the lowei extiemities, particularly of the right 
There was total inability to stand because of paresis of both legs There 
was a mass between the right shoulder blade and the spine with dulness upon 
percussion , breath sounds were exaggerated anteriorly The blood examina- 
tion revealed haemoglobin, 42 per cent , red blood cells, 3,200,000, leucocytes, 
14,000, polymorphonuclears, 42, small lyunphocytes, 38, laige lymphocytes, 
13, transitionals i, eosinophiles, 3 Urine examination negative \-rav 
studies by Dr H B Phillips on April 14, 1924, resulted in the following 
report “ Cyst lower right chest Pressure erosions spine and nb anf 
oesophagus is displaced anteriorly” On Mav 16 Doctor Phillips made 
another rontgenological study of this case The final rontgenogram, which is 
shown herewith (Fig i), was by Doctor Jaches . 

The child was first seen by^ Doctor Lihenthal, April 12, 1924, one mon i 
after she had' stopped walking because of the constant weakness of the ’ 
hamstring muscles At that time, both legs were flaccid and obviousiv 
paralyzed There was a protruding subcutaneous mass covered with norma^ 
skin between the right scapula and the spine It was firmly elastic - 'ta' 
examination showed a large mass m the right chest extending across e 
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median line into the left chest above the heart (Fig r ) The opacity of 
the right side occupied the lowei two-thiids of the chest and extended to the 
left above the heart where theie was a large shadow Theie appeared to be 
partial eiosion of the adjacent ribs posteriorly and also some eiosion of the 
bodies of the neighboring vertebiie The child’s condition was so good 
however, that it was haid to think of the case as one of malignancy 

The patient having enteied Mt Sinai Hospital, on April 15, Doctoi 
Lilienthal opeiated, using at first local and then geneial aucesthesia He 
resected about one and one-half inches of a iili subpenosteall}^ o^el the tumoi 
He then aspiiated with a 
coal se needle a minute 
quantity of thick, bloody 
fluid The posteiior me- 
diastinum was then 
opened and the capsule 
of the tumor exposed 
This was incised so as 
to admit the index fingei 
The wall was tense and 
the tumoi ludely spheri- 
cal A laige pait of the 
contents was 1 emoved 
with the finger It con- 
sisted of soft giayish-red 
neoplastic tissue The 
total amount 1 emoved 
was a little gieatei than 
the bulk of a golf ball 
and the oozing cavity w^as packed with lodoformized gauze 1 his gaii/e was 
allowed to piotiude at the ends of the wmund and the skin wsas closed 
with sillcwmim gut sutiues The pleura was not enteied The tumor was 
examined at the laboiatory by Di F S Handlebaum with the follow- 
ing conclusions 

“ Micioscopical examination of the sjiecimen lemoced from the mediasti- 
num of Phyllis H , shows a tumor composed of lalher laige round cells of 
unifoim size wnth a vesicular c3'toplasm A laige numbei of ihin-w ailed 
blood-vessels aie present throughout the tumoi tissue and the round cells 
appear to have a close relationship to the walls of these \essels For this 
leason one is justified m making a diagnosis of angiosaicoma rather than 
lymphosai coma wdnch ordinarily wmuld be made in a tumor jnesenting tins 
type of cells The derivation of the tumor cannot be determined fiom the 
material submitted ” 

The wmund healed incelv and it w^as achised that treatment with Cole\ s 
mixed toxins should be instituted This was earned out In Doctor Poliak 
beginning Apiil 25 with one tw^enD -fifth of a minim This was followed In 
seceie leaction Foi elcAen dajs the injections were continued in increasing 
doses up to 4F2 minims After this the treatment was refused In the inothei 
on account of the se\erit} of the reaction jihenomena 

IMay 6, 1924, onl) tlnee weeks after the ojxration, the child bccran to walk 
tbe relief appaiently haMiig been due to decompression Howceer tin 
nnprocement continued and a senes of X-iaj pictures b\ Dr H B Philli])" 
showed gradual disappeaiance of the tumor mass until at the last obsc’-- 
■\ation October 13 1926 an X-ra% picture In Doctor jaches rc\cakd wh.'t 
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he considered a normal chest The child has remained apparently well 
(See Figs i to 3 1 

In ordei to get a possible sidelight on the histological pictme, Dr Louis 
Gloss, Director of the Laboratoiy of Mt Smai, was consulted, who gave 
an opinion which coincided with that of Doctor Mandlebaum, except that 
his terminology was “ hemangio-endothehoma ” 

Dr James Ewing was good enough to examine the same slide and 
dictated the following “Malignant cellular tumor of embiyonal type com- 
posed of many blood sinuses lined by two or more lows of tumor cells 

V ery delicate stroma ” 
It was his opinion that 
we were dealing with 
an extremely malignant 
form of tumor 

The child is pre- 
sented, walking and rvith 
nothing to show for her 
expel lence with malig- 
nancy except the result- 
ing seal 111 her back It 
IS now almost three years 
since the operation 

Comment — It will be 
noted that this child re- 
ceived no treatment of 
her malignant condition 
except the administra- 
tion of the toxins and 
although the miections 
were few m number, yet 
the reactions were exces- 
sive This is not the first 
time that the reportei 
had noted a continuance of the recession in cases of malignancy aftei this 
treatment had been discontinued 



Tig 2 ■ 


-Large right shadow still present though smaller 17 months 
after Fig i Tumor of left side practically gone 


Doctor Lilicntiixl added that while he presented this case as an isolated 
one, yet his experience with this foim of theiapy in a number of other 
instances had been so favorable that he would stiongly recommend its use 
in inoperable saicoma and also as a piophylactic post-operative treatment 
aftei the surgical removal of operable tumors as well With the latter object 
in view. It is not necessary to give doses laige enough to produce more than 
moderate reactions It should also be noted that in nearly all cases of inoper- 
able malignant giowths there aie metastases rvhether demonstrable or not 
and any treatment which is directed merely to the site of the primary or 
principal growth should not be expected to affect the distant secondarj 
tumors even though tlrey be of microscopic sire 

The action of the toxins is one which affects the entiie organism I 
there is any selectne property in this foim of therapy it is manifestly to he 
preferred to measures which are efficient only at the site of application 
this respect the toxins may be compaied to the colloidal lead treatment o 
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neoplasms which is being tested at piesent and \Mth encoin aging success 1)\ 
Its sponsoi, Blaii Bell, of Liveipool In the lead tieatmcnt ho\\e\ei theie 
are at least two disachantages — fiist that of lethal pkimhism, and second 
the danger ot the peifoiation of hollow iisceia which ma} be the seat ot 
neoplastic disease When propei ly administered. Cole} ’s to\ms are not 
dnectly dangerous to life Theie aie, of couise leactions, often \cr\ 
seveie, but these can be conti oiled by piopei dosage and when all febrile 
signs have disappeaied, which they usualh do m a few houis, theie is no 
fuithei danger fiom the 
individual dose Coley 
has leported numeious 
cities tvhich have been 
effected by the toxins 
and the lepoitei himself 
had been foitunate in 
obseiving a numbei of 
instances in which theie 
has been appaiently pei- 
manent disappeaiance of 
the disease Some of 
these will be leported in 
a foithcoming book 
which IS being piepaied 
by Doctor Cole} 

Coley believes that 
about 10 per cent of suc- 
cesses may be expected 
It w'as the speaker’s im- 
piession that this estimate is not exaggeialed At am rate he was cnminccd 
that theie is nothing wduch holds out similai hope in the tieatmcnt of moiKi- 
able malignancy 

Dr William B Coli:\ stated that he had obsened ■^cicntccn ca>^es of 
sarcoma of the spine or sacium, in all of which the disease had icaclicd the 
inoperable stage at the time of Ins hist obseiiation In addition two other 
cases of inopeiable sarcoma of the spine had l.ecn tic.ited with the toxins 
b} other suigeons undei his dnection making a total of nineteen tasis m all 
This series included ten females and nine males The localiti oi the tumor 
was as follows Ihvo ceiMcal seicn dorsal, sc\en lumbar and three sacral 
A micioscopical examination was made in all but two ot ibe ea^es and the 
following classification gnen Nine giant -cell four sjMiidle-cell two mixid- 
cell and tw’o round-cell The age of the jiatients r.inged from ten to si\t\ 
}cars Kine, or 47 pei cent of the nineteen ca'«es remained ab\e .ind veil 
fiom three to twenti-foui icars, one pitient 'bed 01 a recumnee at the end 
ot SIX leais In the nine cases in which recu\er} took jdaie the to>,n; 
alone were used 



Fir 3 — The same patient 2 ’^ tears after treatment lit to»ins 
Doctor jaches reports this chest as normal not coiintinr of course 
the slight changes which mat he obsertcti m the ribs on the right sub 
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Doctor Coley gave a brief histoiy of some of the most noteworthy of 
these cases as follows 

Case I — D G , male, aged twenty years, was always m good health until 
the latter part of 1901, when he developed a swelling m the mid-dorsal 
region This grew rapidly and partial paralysis of the lower extremities 
developed a, short time later He was sent to the Montefiore Home for 
Incurables in February, 1902 Examination at this time showed a very large 
tumor occupying at least five or six of the dorsal vertebrse The patient had 
complete paralysis of the bladder, rectum, and lower extremities , and had 
lost fifty pounds m weight The condition seemed to be absolutely hopeless 
He was put upon the mixed toxins of erj'sipelas and Bacillus prodigiosus, 
which treatment was kept up for four months The improvement in his 
condition was immediate and maiked, m a few months he was able to walk 
about with a plaster jacket His recover}^ was complete, and a few years 
later, he married and now has two children Physical examination in March, 
1924, showed the patient to be m excellent condition and he is still in good 
health, twenty-foui yeais since the treatment was begun 

Dr Harlow Brooks, Professor of Pathology, Bellevue Hospital, exam- 
ined a section of the tumor microscopically, and pronounced it a round-cell 
sarcoma Numerous atypical giant-cells weie present, but whether or not 
the tumor would ever metastasize, it was impossible to say At any rate, 
there was no question but that it was highly malignant locally, and of very 
rapid growth, and, undoubtedly, would hai'C killed the patient m a few 
months had it not been controlled by treatment 

Case II — Baby W , male, aged two years and nine months, was first seen 
in March, 1911 In February, 1911, the father, while holding the child in 
his arms, was thrown out of a wagon Nothing was noticed at the time, but 
the spine of the child was undoubtedly injured One month later he began 
to get weak, and in the latter pait of March a swelling was noticed about 
two inches above the upper border of the clavicle on the right side This 
increased rapidly in size, and the patient continued to lose power of liis 
muscles The condition was regarded as infantile paralysis There was 
marked muscular tremor of both hands, and almost entire loss of power 111 
the aims, the patient could not move himself at all, neither was it possible 
for him to hold up his head An exploratory operation was done by 
Dr Stuart McGuire, of Richmond, Virginia, which revealed the presence of 
a well-defined tumor springing from the laminie and transverse processes 
of the cervical vertebrcC A section was examined micioscopically, and 
pronounced fibro-sarcoma 

The toxin treatment was begun in July, 1911, and kept up for one year 
The child’s weight steadily increased during the course of treatment , he 
regained considerable power so that he was able to move his hands and legs, 
and could hold up his head Doctor Ewing examined a section of the tumor 
microscopically in March, 1922, and stated that while he was unable to offer 
a positive and exact diagnosis, he was certain that it was a malignant tumor 
which might well be called sarcoma He was inclined to regard it either 
as an endothelioma secondary to the cerebral giowth or possibly a neuro- 
cytoma derived from misplaced nerve tissue in the cranium . 

In May, 1921, Dr Haney Cushing performed a laminectomy, and 
what he considered a veiy extraordinary tumor plastered all along the 
though entirely extra-dural While Doctor Wolbach, pathologist, at 
called It a gangho-neuroma, on further examination he pronounce 1 
neuroblastoma of an undifferentiated type 
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Theie can be little doubt that the tumor found by Doctor Cushing was 
an entuely diffeient type fiom the oiiginal tumor which clinically and micro- 
scopically was unquestionably a highly malignant tumor That this extensive 
inoperable tumoi completely disappeared under no other treatment than the 
mixed toxins, and the patient lemained well for moie than fifteen years, is, 
certainly, a giatifymg result 

Case III — H B H , male aged thut)^-eight yeais In February, 1895, 
the patient began to lose flesh and stiength Shortl} afterward he felt pain 
m the lower pait of the spine ovei the sacium and extending down the legs 
It was moie maiked on the light side On May 2, 1895, he was admitted 
to St Luke’s Hospital, where he was examined by Di F P Kinnicut and 
the othei membeis of the staff In the opinion of all, the patient was suffer- 
ing from an mopeiable sarcoma of the sacium and pelvis He had lost forty- 
one pounds in weight and could walk only with the gieatest difficulty 

May 10, 1895, a biief trial of toxin tieatment was begun The injections 
w'ere made directly into the buttocks At the end of one week, the pain had 
almost entii ely subsided , and the lameness was much improved At the end 
of seven wrecks, the patient had gained twenty-eight pounds in weight and 
appeared in excellent condition He lemained well and free from recurrence 
for seventeen years, when in an accident, he received an injury to his skull 
w'hich resulted in his death 

Case IV — The following case of lecovery from an inoperable osteo- 
saicoma of the vertebise was reported by Doctors Miketta and Oliver, of 
Cincinnati, m the Lancet Clinic, May, 1910 The history m brief was as 
follow's A young giil, aged sixteen years, first noticed pain in the uppei 
cervical region m 1907 A small lump appeared in the region of the posterior 
cervical glands in 1908, and in 1909 the symptoms became more pronounced 
In August, 1909, she developed paralysis, there were paralegic symptoms 
fiom the neck downward Rontgen-ray examination by Doctoi Oliver showed 
an osteosarcoma of the second cervical vertebrae, which diagnosis was con- 
firmed by neurological examination 

The toxin treatment was begun in October, 1909, and continued until 
February, 1910, a total of 52 injections being given Maiked reactions and 
seveie chills (sometimes lasting forty-five minutes) followed the injections 
The temperature, howevei, raiely rose above 99 to 101°, and only on one 
occasion did it leach 103° F An injection was given every other day, but 
after a severe reaction was jDroduced, one only every third day was given 
Only slight improvement in the condition was noticed at first, but at the 
end of two months, the improvement was more rapid Motion and power 
returned in the head and aim first, and then in the lower extremities In 
April, 1910, the patient was able to perform every movement She made 
a complete recovery and was still well when last traced, seventeen years later 

Case V — Anothei case is that of a giant-cell sarcoma of the sacrum 
involving the coccyx In May, 1912, an operation was performed at the 
Mayo Clinic consisting of remoA'al of two lower segments of sacrum as well 
as the coccyx Administration of the toxins was begun immediately after 
operation The tieatment was kept up for about two months in doses suffi- 
ciently large to produce severe reactions The patient was well when last 
traced, eleven years later 

Case VI — In August, 1918, Doctor Coley, in consultation, saw a female 
adult at Mt Sinai Hospital m which a diagnosis of sarcoma of the lower 
dorsal spine had been made Rontgen-iay examination showed a tumor 
of the middorsal veitebrse, and theie was paiaplegia of the lower extremities 
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The toxin tieatment had aheady been started, and, on Doctor Coley’s advice 
It was continued Maiked and steady improvement in the condition was 
noted, until the patient had completely lecoveied the use of hei limbs When 
last tiaced, two and one-half years later, she was in excellent health and 
able to do her own house work 


Casc VII — Dr Torr Wagner Haimei, of Boston (The Boston Medical 
and Suigical Journal, Maich, 1915), m a senes of cases of inoperable 
saicoma treated with the toxins, leported the following A boy, aged sixteen 
yeais, had fallen stiikmg on his spine Pam and tenderness persisted in this 



legion, followed by numbness ovei 
the external and anteiior suiface of 
the ngh thigh, with absolute loss of 
sensation The patient was admitted 
to the Massachusetts Geneial IIos- 



Fic- 4 — Photomicrograph (bv Roy M Allen 
magnification 75 \) of section of tumor from the 
Pathological Laboratory of Mt Smai Hospital See 
report of Pathologist 


pital three months later, at which 
time he walked with slight mstabilitt , 
complaining of weakness of right 
knee, and intense pain in lower dor- 
sal legion of spine He was opeiated 
upon by Doctoi Poitei who leinoved 
the transveise piocess, curetted the 
bone, and trimmed the capsule as 
much as possible Doctor Hartwell 
examined it microscopically and pro- 
nounced it a “ richly cellular tumor 
composed of spindle cells with 
numeious giant cells The cells aie 
\ei)/ atypical and their iichness varies 
111 diffeient aieas of the tumor, some 


places being quite fibious There aie scattered neciotic areas in the tumor 
tissue ” Tieatment with the mixed toxins was staited at once and continued 


foi seven months ” 

Injections were given eveiy other day and then twice a week until a total 
of 62 had been given, the maximum dose was t 8 minims During the early 
couise ot tieatment, the injections weie made systematically into the bell}, 
legs, and arms, and later into the lecurrence which rapidly developed and 
grew until it measured 5I/2 inches m length, M/2 inches m breadth and 2 
inches m elevation Theie was paresis of the right leg The treatment was 
kept up m spite of the violent leactions which occurred The tumor began to 
slough 111 several aieas and 111 January, 1913, there was no evidence 
mass nor any distuibance of sensation of limbs The patient was m excelleii 
health when last tiaced ten yeais later 

Doctor Coley believed the result obtained m Doctor Lilienthal s case 
showed the importance of not abandoning all hope even in the seemingl) 
quite desperate cases While, he states, it is too early to pionounce this 
patient definitely cured, the fact that she has remained m excellent health or 
more than three yeais furnishes good ground for lielieving that the resu 
will be a permanent one Cases tieated with the mixed toxins differ com 
those treated by radiation or even surgeiy, m that, in the former 
once the tumor has entirelv disappeaied a recuirence seldom takes 
the patient usuallv remains permanentl} well In proof of tins he cite 
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lesults found in a lecent follow-up of 93 cases of inopeiable saicoma tieated 
with the toxins alone, leported by him befoie the Johns Hopkins Medical 
Society in 1896, as follows 16 patients ha\e lemamed alive and well fiom 
eight to thiity-thiee yeais later, and twelve tiom ten to thiity-thiee years 
Doctoi Coley stated that when we considei how veiy few cases of malignant 
tumor, eithei saicoma 01 caicinoma, iheic aie on lecoid m which the patients 
have been found to be alive and well ten )eais aftei tieatment, the lesults 
obtained m the senes just quoted become extiemeh impnitant Doctoi Colev 
called attention to the lepoit of 
Doctor Gibson in the Annals or 
SuRGLRY foi August. I926, COA^eilUg 
437 cases of all types of malignant 
disease operated upon at the New 
York Hospital, m which only 64 
patients weie found to be living and 
without recuiience and only 13 had 
leached the five-yeai limit 

Doctor Colfy stated that Doctoi 
Lihenthal was not only one of the 
fiist to be convinced of the value of 
the toxins m inopeiable tumors, but 
that he was among the fiist to lecog- 
nize their value as a piophylactic 
after operation , and that he had 
employed this method as a loutine measure foi twenty yeais or moie ihe 
method, accoidmg to Doctoi Coley, is based on a clinical obseivation of 
a considei able number of cases of all vaiieties of malignant tumois which 
have disappeared or shown improvement during an attack of intercurrent 
eiysipelas or as a result of inoculation of living cultuies of the strepto- 
coccus of erysipelas In a papei published in the Amciican Journal of 
the Medical Sciences m May, 1893, Doctoi Coley collected fiom liteiature, 
38 cases of malignant disease, in 23 of which an attack of erysipelas had 
occurred accidental!}, and in 15 ot which it was the result of inoculation 
This series included 17 cases of carcinoma, 17 cases of sarcoma, and 4 cases 
of either sarcoma or carcinoma In the gioup of carcinoma, 3 were perma- 
nently cured, i was well five >ears latei, and in 10 cases decided improve- 
ment was noted In the group of saicoma, 7 p3.tients were alive and free 
from recurrence from one to seven yeais after the attack of erysipelas 
Eschweiller, m a monograph published some yeais later, made a very com- 
plete study of accidental erysipelas associated with malignant tumors, collect- 
ing 69 cases from literature This series included 27 sarcoma, 3S carcinoma, 
and 4 cases in which the type of disease was undetermined Of the sarcoma, 
there were 9 apparent cures, and 4 cases in which the patient had remained 
well from two to eight years, of the carcinoma, there Avas complete dis- 
appearance of the tumor in 6 cases, m three of which there was a later recur- 
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rence In six cases the patient died of the attack of erysipelas Since the 
publication of that paper, Doctor Coley has collected quite a number of 
additional cases 

Doctor Coley stated that in the last ten years, so much attention had been 
given to radium and Rontgen-ray treatment of malignant tumors that the 
value of the method of treatment with the mixed toxins of erysipelas and 
bacillus piodigiosus had been lost sight of, oi lelegated to the backgiound 
He stated that if treatment by radiation could pioduce better lesults than 
those obtained by the oldei method then theie was no occasion whatever for 
reviving the latter He wished to call attention to the fact, howevei, that a 
careful comparative study of the end results obtained by the use of the 
vaiious methods showed that neithei radium noi Rontgen-ray had been able 
to effect anything like the number of actual cuies m inopeiable sarcoma that 
have been obtained by the use of the toxins 

Dr Alfred W Pollak said that in the case of the child who had been 
presented the intensity of the reactions following the use of Coley’s fluid 
was veiy great But from the very fiist injection the healing of the operation 
wound was extraordinaiy, and aftei the thud injection the piogiess of heal- 
ing of the wound was even ten-fold quickei than before, and after the 
adverse reaction was over the child seemed to be better generally The 
hcemoglobm count was 42 pei cent at the time of operation and after the 
eleventh injection it went down to almost 30 per cent Because of the 
violent leactions the mothei requested that the injections be stopped, at least 
temporal ily and Doctor Lilienthal thought this might be done without ill 
effects and a tiansfusion be given While tlie giving of a transfusion was 
being consideied, the impiovement in the patient became so marked that 
matters were allowed to stand as they were and m a comparatively short tune 
the child was up and around Last summei, aftei the tumoi had disappeaied, 
very seveie whooping-cough developed, theie being as many as fouiteeii 
violent paroxysms in one afternoon Dunng the course of this whooping- 
cough a rontgenogram was taken of the lungs to see if they were affected, 
but the pictuie was negative A severe attack of measles and then of 
bronchitis followed the whooping-cough, but cleared up without any 
ill effects 

Doctor Lilienthal, in closing the discussion, affirmed what Doctor 
Coley said, in that he is a consistent usei of the toxin, but not all of his 
patients had survived Nevertheless he consideied that Doctor Coleys 
claims weie not exaggerated, for he had had many patients cured ivho had 
remained well for a long period of time Doctor Lilienthal had only one 
thing more to say and that was a suggestion Doctor Coley had sjioken of 
the scientific basis for the treatment It was leally empirical in the begin- 
ning, founded on the supposed action of eiysipelas on sarcoma, which has 
been known for many, many yeais Sir James Paget brought that out at least 
fifty years ago (Clinical Lectures and Essays ) Much of the good work 
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done in medicine has stalled as empirical, been sustained by theory and then 
by anatomy and stood at last on a film scientific basis It seemed to the 
speakei that m this toxin tieatment one might find a scientific basis Accord- 
ing to the theory advanced liy Gye, it probably takes more than a geim to 
produce malignancy, so it takes more than a germ to destroy it , Gye believes 
that it takes a ceitam chemical substance m the blood together with the germ 
to produce malignancy This gives us a suggestion as to why foieign 
proteins act in pioducing a cine, they probably pioduce some change m the 
physiological chemistiy in the body which destioys the medium for the germ 
o"^f malignancy 
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TUBERCULOSIS OF THE BREAST 

Dr Burton J Lee presented a woman, forty-five years of age, who 
was admitted to the IMemoiial Hospital, May 9, 1924 Four months piior 

to admission, she fiist 

noticed a small lump just • 

above the nipple of the 
left breast The mass 
had seemed to lemain 
stationary in size 

When admitted ex- 
amination of the left 
In east revealed, beneath 
the areola, a small mass 
about one centimetie m 
diameter, which felt cys- 
tic The skin overlying 
this mass was slightly 
reddened, the mass itself 
was somewhat fixed to 
the overlying skin and 
through one small sinus 
opening, a slight amount 
of yellow seious dis- 
charge was exuding 
Sunoundmg this mass, the hi east, itself, seemed slightly induiated foi a 
distance of about two centimetres The nipple was not letracted and theie 
was no discharge from the nipple Axillary lymph-nodes were palpated m 
both axillse, there being two nodes palpable on each side These were moder- 
ately soft in consistence and not tendei Examination of the light breast 
showed a slight degiee of indefinite iiodulation thioughout the breast 

Rontgenographic examination of the chest made by Doctor Herendeen 
showed some shadows at the apices, suggesting old, healed tuberculosis 
lesions 

May 10, 1924, the mass was excised through normal breast tissue, going 
well wide of the involved area on all sides 

Pathological repoit of the material was made by Di James Ewing and 
IS as follows 

“ Specimen is a mass of breast tissue 5x8 cm It consists of solid 
opaque, finely lobulate opaque reddish-yellow tissue without cicatricial char- 
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Fig I — Tuberculosis of breast (Chest plate ) 
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acter At one point theie aie be\eial film nodnles which aie ducts distended 
with inspissated }cllow mateiial No definite sign of careinoma Ihe ducts 
are widely dilated and filled with inspissated exudate fatty material and 
stiuctuies quite typical of inihaiy tubercles No signs of carcinoma’' 

Theie has been no untowaid development since that tune, the patient’s 
geneial health has remained excellent, the hi east has leniained soft without an} 
evidence of disease and the patient has gained 15 or 20 pounds in weight 
The case was piesented, not because of the comparative infrequency of 
tuberculosis of the bieast, but to call the attention to the possibility of ti eating 

some of the cases with 
limited invasion of the 
breast, by local excision, 
rather than mastectomy 

Doc 1 OR Lii icx l H \L 
said that he thought this 
must be a laie case as all 
his patients, and those of 
whom he had pieviously 
heard, had pulmonaiy 
lubeiculosis 

Doctor Colcy said 
that he had obseived thiee 
cases of tubeiculosis of 
the breast, two of which 
he had opeiated upon 
One of these cases was a 
woman, aged t w e n t } 
yeais, fiom whom he had 
lemoved the diseased por- 
tion without reinoval of the entire breast The patient made a good recoveiy 
and is still itTgood condition twenty yeafs latei In this case theie w.ts no 
involvement of the lungs 

Dr Walion Martin said that he had always consideied it wiser, m these 
cases, to lemove the whole bieast because one suiely in that way goes wide 
of the diseased tissue In this case, however, the focus was small and Doctoi 
Lee’s pioceduie has pi oven to be very satisfactoiy 

Dr John A McCrccry said that he considered Doctoi Lee was fortu- 
nate in finding the lesion to he so ciicumsciibed In the few cases he had 
himself seen the disease was so widely disseminated that removal of the 
entire breast was necessary 

RECURRENT NEUROGENIC SARCOMA OF THE BREAST’ 

Dr Burton J Lnn piesented a woman, sixty years of age, who entered 
the Memorial Hospital, November 10, 1926 Six yeais before she had hi s 
noticed a small mass in the left lireast Five years ago an amputation of t ic 
left breast was performed at St Catherine’s Hospital in Brooklyn, and s le 
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Fig 1 — Tuberculosis of breast (Low power ) 
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Novembei 4 1926, and the second November 6, 1926, with the following 
factois Time, 25 minutes, 4 m a , lo-inch spark gap, 5-mm aluminum filtei 
15-mch focal distance One treatment was applied anterioily and the othei 
laterally 



Fig 5 — Nevirosarcoma of breast (Gross specimen ) 


Novembei ii 1926, under a geneial anfesthetic, the tumor was excised 
by Doctoi Tieves through a transverse, elliptical incision, going ^\lde of the 
tumor and extending well out towaid the axilla, removing all structures down 
to the chest wall 

Pathological report 
upon the material was 
made by Dr James Ewing 
and was as follows 

“ The breast is the seat 
of a single solid circum- 
scribed encapsulated 
tumoi mass 7 
diameter It is very film, 
opaque on the periphery 
oedematous softei, with 
one necrotic spot m cen- 
tre T u m o r has the 
appeal ance of a fibrosar- 
coma Spmdle-cell sar- 
coma fasiculated, some- 
what like a neurosarccima, 
no epithelial elements ’ 
There was a slight 
spreading of the wound, 
due to too early removal 
ot the sutures, hut the 
aiea of separation healed 
Fig 6 -Nenrosarcoma of breast (High power) rapidly and had praC- 

ticall}' closed at the time the case was presented The case was presented tor 
the following reasons 

First Because of the great infrequency of this type of neoplasm m 
the breast 

Second Because most of the neurosarcomata operated upon recur qui 
early 
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Third Because it seemed desirable to call the attention of the Societ} to 
this type of malignant neoplasm, which, m other parts of the bod}, is some- 
times not lecognized 

PHLEGAIONOUS GASTRITIS 

Dr John C A Gcrsier lead a papei with the above title, for which 
see May Annals or Surgery, vol Ixxxv 

Dr H H M Lyle said that twenty }ears ago when working on the 
etiology of hnitis plastica he tried to trace the autopsy records of some cases 
m which phlegmonous gastritis had been given as a possible cause of limtis 
plastica so he could appieciate the amount of hard work Doctor Gerster 
had put on this paper 

As to the suggestion made by Doctor Gerster that some of the an-acid 
stomach cases which die after operation may ha\e a localized form of this 
lesion starting from the gastric opeiative wound, Doctor Lyle had m mind 
one such case, and he believes that if routine autopsies were done on all 
cases one might find it a more common lesion than had been thought 

Undoubtedl}^ more cases of acute phlegmonous gastritis occurred aftei 
inhalation or ingestion of the nntatmg wai gases than aie recorded Doctor 
Lyle had personally seen cases where the gastric mucous membrane had been 
so destroyed One of the reasons why more cases were not reported was 
that only a small portion of the gas cases were autopsied and a still smaller 
portion had a complete autopsy Very often the autopsy was quickly done 
in order to find out what kind of a gas was used and not infrequently only the 
lungs, heart and liver were examined It is known that many of the vesicant 
gases caused marked infiltration and hemorrhages into the submucosa with a 
resulting destruction of the overlying mucous membrane 

Dr Kirby Dwight reported a case of phlegmonous gastritis on the 
Medical Ser\ice of Doctor Floyde at Roosevelt Hospital The patient was 
a man, fifty-four years of age, who came to the hospital last July with 
dysphagia as the piincipal symptom A diagnosis of carcinoma of the 
oesophagus was made and verified by^ X-ray^ and cesophagoscopy He was in 
fair condition Physical examination showed \ery little, a small lymph-node 
in the left supraclavicular fossa and a mass m the abdomen abort the umbili- 
cus and below the liver, the liver projecting below the costal margin were the 
only abnormalities Temperature was normal White blood-cells numbered 
11,000, polymorphonuclears 66 per cent Pree HCl o, total acidity’^ 9 
He improved under a well-balanced diet and was discharged after three weeks' 
stay'^ in the hospital and remained well for four months In November he 
developed an acute condition and began to vomit, was alarmed and returned 
to the hospital He \omited repeatedly alter that and had severe epigastric 
pains, the tempeiature ran from loH to 104°, being more often at the latter 
figure He died on the sixth dav after admission On opening the abdomen 
at autopsv'’ the vnscera were examined m sjIu and the hardened pvloric 
extremitv' of the stomach vv^as palpable below the free margin of the liver 
The entiie w'all of the stomach was indurated and pus came from it on 
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exploiing It with a needle hlicroscopic examination showed acute inflam- 
mation with inihaiy abscesses 

As to the possibility of Imitis plastica following cases of phlegmonous 
gastritis, this depends on the definition of linitis plastica In the old days 
many cases weie leported to be linitis iflastica which would not be so con- 
sidered now In that time theie was a distinction made between leathei- 
bottle stomach and linitis jDlastica, and the latter was considered to be benign 
and many kinds of benign piocesses weie classified as hnitis plastica It 
would seem now, if one follows the teaching of piesent-da} pathology, that 
It could only be an apparent linitis which could follow an acute phleg- 
monous gastiitis 

Docior Lilientiial asked Doctoi Geister if he thought that certain 
cases of supposed tumoi formation, which were nevei diagnosed and which 
were apparently cuied by gastio-enterostomy, might be of this type Foi 
instance, m one of his cases theie was a laige pyloric mass with symiDtoins 
of obstruction which he had felt sure was a tumoi and in which he did 
a gastro-entei ostomy as the fiist of a two-stage opeiation, and when he went 
111 two weeks later to do a lesection he found a peifectly normal pylorus 
He had always thought this was a case of cellulitis of the stomach, but it 
might have been what Doctoi Gerster described as chronic phlegmonous 
gastritis, an infiltration with oi without pus between the musculature and 
the submucosa 

Dr Walton Mar tin said that Doctor Geistei had grouped togethei 
all the infections of the stomach wall It is well known that there aie a 
number of chionic infections such as syphilis and tuberculosis as well as the 
acute infections This entire group had been considered together, including 
linitis plastica It is a difficult question to take up m that way The acute, 
diffuse phlegmon is one variety, the more subacute localized infection is 
anothei These form two distmctl> diffeient lesions due to pyogenic micro- 
organisms It IS an interesting question to considei wheie the oiganisms 
come from m the acute diffuse phlegmon Is the starting point a bacterial 
embolus oi is there a bieak in the mucous membrane’? Doctor Gerster 
has classed together a hetei ogeneous group of veiy rare lesions and has 
brought out a numbei of most interesting points concerning them 

Docior Gcrstlr, m closing, said it was common to get a history of 
pievious attacks lasting a week or two, which had occuired several months 
to a year befoie the final one In two of the ten cases of resection which 
ended fatallv, the patient made a good opeiative recoveiy, but died within 
SIX weeks after the opeiation In one case death cvas due probably to acute 
perforation, in the othei to a fatal hemoirhage from a luptuied vaiix of the 
splenic vein 

Regal ding the suggestion that Imitis plastica is a preliminary stage of 
phlegmonous gastiitis, this was merely offeied as a tentative surmise 

A numbei of the patients suffering Irom chronic phlegmon were afebrile 
at the time of operation, and the condition was, therefore, mistaken for 
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caicinoma until the resected specimens were sulijected to pathological 
examination 

The speakei had had expenence similai to that of Doctor Lilienthal 
in perfoimmg a gastio-entei ostomy for a laige movable prloiic tumoi causing 
stenosis with gastiic dilatation and giossly lesemhling carcinoma, which at 
secondaiy opeiation a few weeks latei was found to hare entnely disappeaied, 
fiom which It was evident that the tumoi must hare been of inflamma' 
toiy character 

Regaiding post-opei ative phlegmonous gastiitis, rrdien one consideied the 
clinical couise and gioss pathological findings m fatal cases theie appeared 
to be seveial instances in rvhich the likelihood of post-operative phlegmonous 
gastiitis might leasonably be assumed, but m the absence of micioscopical 
examination conclusive pi oof rvas lacking 

Doctor Gcrsitr said that Doctoi Aichibaid Malloch had furnished him 
rvith the history of still anothei case as follows 

Waltei J , fift} -eight _vears, admitted to Ro)al Victoria Hospital, Montreal 
(sen ice of Di George A Armstiong), Maich 28, 1914, died jNIarch 29, 1914 

Six days befoie admission theie rvas sudden onset of epigastric pain, 
rvhich giadtially increased m seventy, romiting, the romitus being chiefly 
bile, and chills 

Physical examination on admission shorved a moiibund man, with model - 
ate abdominal distention, epigastiium rvas somervhat resistant Tempeiatuie 
ranged between 102° and 107° Pulse was impel ceptibie , lespiration 36 
White blood-cells, 9600 

Diagnosis Acute pancreatitis or perfoiated ulcer 

The patient died nine houis aftei admission Autopsv shorved no peiito- 
nitis , diffuse phlegmonous gastritis from p}lorus to caidia, confined to sub- 
mucosa , no ulcer 

Cultures gave streptococci 

Microscopical examination showed oedema of mucous membiane The 
submucosa rvas thickened to five 01 six times normal rvidth, and rvas ciorvdcd 
with pus cells and streptococci The musculaiis was involved to the perito- 
neal coat The duodenal mucous membrane was entirely normal 



BRIEF COMMUNICATIONS 

RUPTURED GASTRIC ULCER IN INFANCY 
As a result of the rarity of ruptured ulcer of the stomach m children 
little interest has lieen manifest m the disease A study begun with the idea 
of obtaining rather than imparting knowledge upon the subject, revealed that 
the literature dealt mainly with reported clinical cuies of cases which have 
not undergone perforation, or with autopsy reports of few very young infants 
in whom either death occuried from perforation or hemorrhage 

Nuzum^ reports two cases, one in an infant twenty-four hours old who vomited 
two ounces of blood upon three occasions and the conclusion was drawn that she had 
a gastric ulcer which had been present before birth The other case was that of an infant 
fourteen hours old who died, and the autopsy revealed a perforated ulcer of the duodenum 
iBisset^ reports a case of death from hemorrhage in an infant forty-five hours old 
Autopsy showed an acute gastric ulcer with clear cut perforated margins situated on the 
posterior wall of the stomach near the cardiac opening 

Finkelstein ^ of Berlin, states that duodenal ulcer is rarely seen in the newborn, 
and reports only five cases where an ulcer of the duodenum was found in the first few 
weeks of life 

An infant si\ months of age who vomited large quantities of coagulated blood and 
passed tarry stools, was reported b\ Shannon * as a case of gastric ulcer The child 
subsequently died of pneumonia a few months later, but no autopsy was performed 

Koehler® is of the opinion that ulcers of the stomach in children are not very 
common and describes in detail the history of a school-girl aged eleven years, who 
eventually was operated upon for multiple peptic ulcers Her recovery was uneventful 
and several months after the operation was well and strong 

Loudon * records an interesting historv of a child two months old suffering from 
duodenal ulcer The baby died from hemorrhage and a post-mortem examination revealed 
an acute ulcer on the posterior wall of the first part of the duodenum, while a second 
small ulcer was situated near the pylorus on the anterior wall of the duodenum 

A number of diffeient theories have been ad\anced as to the cause of 
these ulcers Hunter is of the opinion that infection m childhood may cause 
it, and Weber also believes that preceding diseases aie a piedisposing factor 
Roseman and Anderson found structures resembling stomach ulcer in guinea 
pigs that had died of diphtheria Loudon is inclined to the belief that throm- 
bosis of the umbilical vein may cause thrombi m the vessels of the duodenum 
which probably lead to ulcer Weber® supports his views by describing 
two cases of gastiic ulcer which began in the eleventh and ninth >ears 
of life, respectively Both children were operated upon and made uneient- 
ful recoveries 

A striking feature of acute ulcer, according to Alden ’’ is the large per- 
centage of perforations Ihe first evidence of the presence of ulcer may be 
a sudden hemorrhage or pain from perforation, although the symptoms ma) 
be masked by those of an infectious disease Pam and tenderness was notec 
by Alden m 13 per cent of the acute cases, and in over 60 per cent of the 
chionic cases It was localized in the epigastrium in older children and m 
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30unger childien it seemed to be ovei the entire abdomen Vomiting usualh 
followed diarrhoea in acute cases in infants In oldei childien it followed 
epigastric pain and relieved the diarrhoea Haematemesis was noted in 40 per 
cent of the cases Fever was noted in a great number of acute cases at times 
as high as 106 degiees Dianhoea was a piominent symptom and was present 
111 almost half the acute cases 

My personal knowledge of the subject is confined to one case and can he 
neither very definite or convincing, but the case piesents some featuies which 
in the light of the operative findings seem woithy of recoid 

Report of Case — S H, a girl, fourteen months of age a patient of Dr Ralph Bell 
of Aledia, Pa , was admitted to tlie Chester Hospital, June 6 1926 The child was 
examined bj Dr Elizabeth Clark, to whom I am indebted for the following histor\ 
One week ago the child became restless and feverish She vomited several times and 
evidently had abdominal pain An obstinate constipation had become a marked feature 
of her condition She was a full time baby Normal delivery, breast fed until niiit 
months old Alwa3's healthy until three months ago when she contracted measles and 
this was follow'ed, tw'o months ago, by an infected finger from which pus freely dischaigcd 

The patient was a well developed babv fourteen months old Verj restless and 
continualb' rolling its head The skin is dry and hot Not emaciated but some evidence 
of delwdration is present Temperature 102, pulse 140, respiration 60 A mass appears 
below umbilicus, its longest diameter transverse, definitely outlined and tender to pa p i- 
tion The abdomen is not rigid In upper abdomen and in flanks intestinal patterns 
are apparent A post-operative note wdneh I made w'as appended to the history “Could 
not definitely make out the mass described above It impresses me more as a rignlitv 
of the recti muscles The rigidity is not board-like in character and there is no tenderness 
above the umbilicus The point of greatest tenderness is just below the umbilicus m 
the midline 

Opaatwit — The peritoneal cavity w'as opened by a right rectus incision mostlj abo\e 
the umbil cus As soon as the parietal peritoneum w’as incised, turbid yellowish fluid 
began to exude from all portions of the peritoneal cavity The intestines w'ere distended 
and inflamed There was no invagination present Appendix not inflamed The incision 
W'as extended upward and the stomach explored A perforated ulcer, large enough to 
admit the little finger, was found on the lesser curvature 3 cm proximal to the pylorus 
The edges were inflamed and friable The perforation was closed by four interrupted 
sutures and the gastro-hepatic omentum w^as stitched dowm over the wound The pchis 
W'as drained with a rubber tube and the abdominal incision closed in the conventional 
manner The child never reacted from the operation and died in about four hours 

Swnmaty — Ulcer of the stomach or duodenum is uncommon m children, 
but should be considered as a possibility m infants when collapse follows a 
profuse hemorrhage from the stomach or bowels A ruptured ulcer should be 
suspected when severe abdominal pain, tenderness and constipation persist 
without the localizing symptoms of the 01 dinar}' causes of a suigical abdomen 
’n infants Particularly should we suspect ruptured ulcer if added to 
these symptoms there is present a history of preceding infection or infec- 
tious disease 
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TUBERCULOSIS OF THE BREAST 
In view of the numerous articles appearing during the past year with 
tuljeiculosis of the liieast as their subject, it may be worth while to report 
the following case It seems to be a definite example of spiead of the disease 
fiom the axillaiy lymph-glands to the hi east 


A married Chinese woman of thirty-one entered the hospital October 12, 1926, com- 
plaining of a swollen and ulcerated right breast One year previously she had noticed 
a small pustule m the r.ght axilla At that time there was some redness and induration 
of the surrounding tissue There was no pain A short time after this a similar nodule 
appeared somewhat nearer the breast, and two months before admission these nodules 
had broken down and the contiguous breast tissue had become involved I rom tint 
time on the breast became more and more extensively invoked, with the formation of a 
large ulcerated area with much purulent discharge, redness, induration, and pain of the 
rest of the bieast Theie were daily fever and loss of appetite and strength During 
the greater part of her illness she had been pregnant and on admission was nursing her 
seven-day-old baby, using the left breast Except for aching pain in her right arm, 
and headache, she had no other symptoms, and had never before been sick She was 
a fairly sick-looking woman, with the positn'e findings limited to the right axilla and 
breasr The left breast was a normal lactatmg one Tbc right breast was diffusel> 
enlarged, and there was a large sharply margined ulcer occupying about half of the upper 
quadrant of the breast Just medial to this was a similar but smaller one separated from 
it only by a band of skin Its base wms dirty and granulating and there was a profuse 
purulent discharge The surrounding skin w'as blue-red in color Ihere were two 
similar but smaller ulcers situated in the axillary prolongation of the breast A mass 
of glands could be felt high in the axilla There was no evidence of tuberculosis else- 
where in the bod} 

Labot afot V FuidiiK/? — Haemoglobin, 70 pci cent , red blood-cells, 3,464,000, white 
blood-cells, 9200, with 93 per cent polymorphonuclears and 7 pof cent mononuclears 
Urine show'ed a slight trace of albumin, a trace of sugar and a few pus and epithelial 
cells Smear from the ulcer showed no tubercle bacilli 

With a clinical diagnosis of tuberculosis of the breast and axillary glands, operation 
w'as done October 23, 1926 The ulcers w'ere carefully cleaned and then treated with 
pure carbolic acid, and gauze was then sutured over these areas The breast and tbc 
adjacent involved axillar} tissue w'as excised without disturbing the pectoral muscles 
In spite of a careful attempt to keep wnde of the involved tissue, the process had so 
undermined the skin that it was encountered in several places The axilla was foiinc 
to contain tw^o large groups of glands which were removed The wound was left open 
and dressed w'lth gauze soaked in saline solution Rectal ether aiTesthcsn w'os used 

The immediate post-oper itn e course w'as stormv The w'ound did not clear up 
sufficienth for skin graft until December 9 This w^as done by transferring small eep 
grafts from the thigh Ihe grafts did well except at the margins w’hich contmuec a 
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low grade infection until hei discharge Decembei jS The axilla was especially sluggish 
in clearing 

Pathological Ri/>oif — The specimen consists ot a breast and two masses ot Lmph- 
glands The surface of the breast presents a large ulcer measuimg 2 inches by inches 
w'lth sharply defined margins and a blue-red discoloration of the immediately sui rounding 
skin Tw^o smaller ulcers are present in the flap of tissue attached to the breast The 
base of the ulcer is made up of dirty pale granulation tissue On section the gianulation 
tissue forming the base of the ulcer is seen to extend dowm for a depth of iJ/j inches 
There is some supporting fibrous tissue, but no glandular tissue is seen The bases ot 
the other ulcers are similar Several of the glands are caseous Sections were taken 
from the base of the mam ulcer and one gland These sections w'ere studied at tlie 
Peking Union Medical College Hospital, and the foliownng report made 

Mici oscopic b.\amuiation — The section is composed mainly of homogeneous, pink- 
stainmg, necrotic tissue and very pooily preserved granulation tissue shownng a large 
number of giant cells w’lth peripherallj' arranged nuclei Within this granulation tissue 
are pockets completely filled wnth polj'morphonuclear leucocytes and cellular debris 
There IS extensive infiltration throughout the section w'lth large mononuclear phagoc}tic 
cells, hmphocytes and large numbers of polymorphonuclear neutrophilic leucocjtcs In 
tw'o areas the tissue is almost compietel3' composed of lymphocytes which are arranged 
around vessels containing blood and coagulated fluid , although one suspects that these 
may be the remains of lymph-glands, no peripheral sinus or other structure remains by 
w'hich they^ can be identified Another section shows, in addition to these changes, a 
large branching duct lined by several layers of rather poorly preserved columna epithe- 
lium It contains cellular debris and numerous polymorphonuclear leucocytes, and is 
surrounded by loose connective tissue, wdiich is densely infiltrated wnth wandering cells 
and lymphocytes In another portion of the section definite small islands of mammar\ 
glands can be made out About these is a dense infiltration of wandering cells, several 
of them being practically replaced by poorly preserved granulation tissue and large giant 
cells Within this granulation tissue a number of w^ell-formed tubercles are seen Diag- 
nosis Tuberculosis of breast with secondary acute and chronic infection 

It would seem that the histoiy of spiead of the disease from the axilla, the 
finding of definitely caseous axillary lymph-glands, and the tuberculosis of 
the breast would justify the assumption that this case started m the axillaiy 
lymphoid tissue 

Richakd H Meadi:, Jr , M D , 

St James Hospital, Ankiiig, China 

ANEURISM OF THE INTERNAL^CAROTID^ ARTERY-' 
Extra-cranial aneurism of the internal carotid arteiy has been reported 
one bundled and six times With early recognition and projici ojieratne 
procedures, the majority of the patients should recoyer, but in the jiast a 
laige number of the patients have died because of failure of iccognition, 
blundering or delayed treatment of the cases lieatment b\ ojicration on the 
carotid vessels offms the best prospect of lelief, and in mow of the findings 
in the one hundred and six leported cases, it should be relied on in earing 
for piactically all of these cases 

Winsloyv^ has piesented a full analysis ot these cases y\ith clear clinical 
obseryations and conclusions that should recene y\idc acceptance 

*rrom the seryiceof Dr P Blair M ishinglon Lm\tr 5 iiy. St Loiii'- Mo 
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The following report is presented to continue the work of Winslow in 
calling attention to the condition 

Woman, thirly-six Familj history and past history generallv negative No history 
of syphilis (Wassermann negative) Married Two children, living and well 

P I A swelling appeared under jaw in 1919 without symptoms, but very slowly 
enlarged 

In October and November, 1923, there were two short periods of numbness of the 
right hand and loss of holding power 

In December, 1923, she was suddenly paralyzed over the right side, could not talk 
for three hours, but did not lose consciousness In bed one day 
In June, 1924, upper teeth were pulled 

In December, 1924, the tonsils were removed and a cvst of some sort is said to have 
been removed from the mouth at the same time 

In Februar\, 1925, she had another stroke similar to the first one In bed one day 
again This time her face was partly paralyzed 

In April, 1925, the third and last stroke occurred In bed two weeks and has been 
weak on the right side ever since When admitted to the hosp tal in June, 1926, she 
stated that her general condition had been getting better since April, 1926, but the tumor 
in her neck was enlarging and had been doing so since the tonsillectomy in December, 
1924 She had been having pain in the jaw and side of head while eating, some frontal 
headache, some nose bleed, black spots before eyes, and some impairment of vision of 
the left eje Chief complaint was difficulty in swallowing and pain 

She was a thin, worried looking woman, able to be up and around , no apparent 
disturbance of gait There was a smooth, rounded swelling below and forward of left 
angle of jaw about 5x4 cm in size, pulsation and bruit present Floor of mouth raised 
and tongue pushed to right by the swelling Few palpable glands in neck Pupils R > L 
E 0 M normal KK hyperactive on right with questionable Babinski General weak- 
ness on right Blood-pressure, 100/80 

This patient had had on the four previous occasions some cerebral anfemia, probably 
due to a blockage of the blood-flow through the aneurismal sac It was thought that 
these impairments of cerebral circulation might have already accomplished the same 
precaution that fractional ligation or preliminary occlusion of the common carotid would, 
and immediate occlusion of the common carotid was decided on if it should prove 
necessary at operation 

Operation, June, 1926, by Dr V P Blair Left Kocher incision, ^Mth a second one 
down along sternomastoid Glands large, translucent and friable , specimen removed 
for diagnosis Left common and external carotid, superior thyroid, lingual and facial 
arteries ligated Mam mass just under ramus exposed and opened and 30-40 cc of 
thick, dark, old blood escaped Not much further bleeding Cavity and wound packed 
with iodoform and Balsam of Peru gauze 

Uneventful post-operative course with patient up and about soon afterw'ards and 
trying to do her housework, but too weak for much of it 

December, 1926 Reported some nausea and faintness at times, was about four 
months pregnant KK, biceps and triceps R > L No clonus Pupils round and equal, 
react to L and A E O M normal Wound entirely healed Patient appeared cured 
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Ailas 01 iHC Hisiory 01 Medicixc — Anafomv B\ Dr | G 
DcLixi, Lecturer on History of iMedicine at the Univeis]t\ of Leiden 
With foreword by Chailes Singer Paul B Hoeber, New Yoik, 1926 Cloth, 
folio, pages 96 

A series of figures illustrating the history of anatomy, a few plates 
illustrative of the crude anatomical ideas of the Dark Ages up to the time 
of Leonardo DaVinci and Vesahus illustrate most stnkmgh the real creation 
of anatomical illustrations which those two geniuses accomplished 

The mam interest and value of the book however, is in the portraits of 
the Masters of Anatomy which constitute the greater part of the book t)t 
course, Hippocrates, and Aristotle and Galen and Celsus are included and 
the dissection scene from DeKetham, DeChauliac and Mordino aie not 
omitted but the real interest begins with Gumther of Andernach the Mastei 
of Vesahus and of Vesahus himself followed bv Fallopius, Ingiassias 
Colombo, Colter, Fabncius of Aquapendente, Severinus, Bauhinus, Paauw 
Valverde, Servetus and Harvey, Riolan and Hoffman and dners othei se\tn- 
teenth century anatomists, every one of which the student recognize*' as 
associated with particular parts of the human anatom} which bear then 
names, down to Cheselden, the Hunters, the Bells of later date, and finalh 
Huxley, Schwann, Haeckel and Darwin of the last generation 

The writer can imagine how much pleasure and interest such a book 
would have given him when, as a student, he was becoming interested in the 
problems of human anatomy It is given to but few to enjo} the possession 
of the original books which preserve to the woild the work of these masters 
Such a book as the present one, which may properly be called an index to 
the work of the Great Masters, fills a valuable place and ought to be attiactne 
to every scholarly medical student or practitioner of the piesent da} 1 he 
editor of this volume expresses its aim in these woids “A classical picture 
of an anatomical proceduie, a portrait of one of the heroes of anatomy, or 
the title page of one of the great anatomical treatises of the past can awaken 
the memory of some anatomical discovery which may become fixed thereb\ 
To aid the study of Anatomy in this way is the chief aim of this atlas But 
Its author would ask for it also a place in the libiary of the practitioner who 
may desire to occupy his leisure with the stud} of the Flistoiy of Aledicine 

The book certamlv fulfills the object aimed at b} its compiler 

Lewis S Pilcher 

Infections or the Hand By Lionel R Fifield, FRC S , Surgical 
Registrar, London Hospital Paul B Hoeber, New \ork, 1927 Cloth, 
12 mo, pages 192 

This is a hand-book that one may slip readily into ones o^ercoat pocket 
It has, however, treated its subject in a \ery complete and satisfactory manner 
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the more so when are taken into consideration the peculiar difificulties of the 
subject incident to the intricate anatomy of the region involved, and the 
frequency and importance of the infections which so often result m irrepar- 
able damage to important structures and functions 

It IS a simpler book than the masterl)' monogiaph of Kanavel Every 
attempt is evidently made to keep the size of the book wnthm moderate limits 
and the wonder is that m so condensed a manner, the author has been able 
so clearly to present the important essentials of the subject It is not onlv 
profusely liut also intelligently illustiated The cuts show dissections, serial 
cross-sections, injections of sjnovial and cellular tissue spaces and many 
radiographs 

Naturally, the subject belongs rather to the domain of minor surgerj 
and will appeal more especially to the advanced student and to the general 
practitioner It, at the same time, however is worth} the occasional attention 
of the advanced surgeon We commend the book to the attention of every 
one who may have to do with a hand infection 

Lewis S Pilciiek 

South America, Amplhied lo Include All or Lahn America By 
Franklin H Martin Diiector General American College of Surgeons 
Revised edition i2mo, cloth, 435 pages Fleming H Revell Co , N Y , 
1927 

It was the writer’s prnilege to spend the wnnter of 1923 in South America 
The picturesque scenes of Rio de Janeiro and Buenos Aires gave an excellent 
introduction to a two weeks’ sojourn on the shore of Lake Nauhel Huapi 
in Patagonia and thence across the Andes by boat and mule back to Chile 
at the southern end of the Chilean Central Railway, then up the great central 
valley of Chile to Santiago and thence to Valparaiso and Lima and Tacna 
and Panama, all of which experiences were the suliject of a chapter m our 
“ Surgical Pilgrim’s Progress ” During the whole jouiney, however, we 
carried with us the original hand-book of Doctors Martin and Mayo which 
had been published only the year before We found the book a mine of 
information and a most valuable guide for travel, more particularly so for the 
medical man, inasmuch as the spirit which had prompted its compilation had 
been to promote a better acquaintance between the physicians of North and 
South America 

Now here, four years later, comes a second edition, revised and amplified 
b) additional chapters which include all of the Latin American countries 
The surgeons and medical institutions are dealt with extensively The general 
status of the medical and surgical profession in that part of the world should 
be of special interest to us for the frequency with which the professional men 
of the North American states are being drawn to \isit South America and 
the Isthmus m their vacation trips is increasing and is likely to become more 
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maiked as the yeais go b}' From the point of pictuiesqucness and gencial 
Intel est, the trip equals that to an} othei pait of the world Fiom the point 
of restfulness, it is ideal Li wis S Pilchlk 

Hlman Pajiioloca a Text-book Bt HowMtn 1 K\rsm:r, D , 
Piofessoi of Patholog}, School of IMedicine, Western Resene Universit} 
Cleveland, Ohio ^\ ith an intioduction b} Simon Flexner, MD Philadel- 
phia and London, J B Lippmcott Compaii} 8\o Cloth, pp 980 

Tnr object of this book is to piesent the morphological alteiations inci- 
dent to disease, in the light of modem view's as legaicL then functional 
significance In view' of the fact that this is a text-book and because in the 
study of pathology an acquaintance wnth the names of the pioneers and the 
outstanding figuies in this subject is desirable, a list of such names is found at 
the end of each chapter The references are so complete that m se\eial 
instances there are upwaid of too names given, along wnth the titles of the 
monogiaphs and the \olume, page, date and name of medical journal m which 
they appealed To discuss the text content is unnecessary in a rcMew' of this 
soit Suffice it to say that e\eiy conceivable jiathological process to wdtich 
human flesh may fall heir is fully, completely and intensively discussed, 
the author keeping m mind constantly its i elation to clinical and func- 
tional disturbances 

The intioduction wTitten bv Simon Flexnei abounds m sinceie piaise 
foi the author In conclusion Doctor Flexnei states that this text-book 
piesents the subject of pathology as now' conceived and taught in this counti} 
and in Euiojie m a mannei suitable for the medical and biological student 
as w'ell as foi the practitionei of medicine desiring to keep abreast of this evei 
enlaiging subject He states fiuther that the piospectne readei is to be con- 
giatulated on ha\mg available such a text-book as is this 

Merrill N Foo ir 

Uroiooy a 1 cxt-book B} Osw'Xld Sw jxxev Low'slia, M D , of the 
Biady Foundation of the New Yoik Hospital and 1 iiom\s )osi rii Kiuw'ix, 
M I) 8\o, cloth jip 699 Lea and Febigei, Philadelphia, Pa, 1926 

Tins single Aolumc of 699 jiages consists in a complete resume m the 
foi 111 of a text-book of Uiolog} It is based upon eighteen \ears of practical 
and mtensne stiuh and clinical obsenation As a backgiound foi the work 
the authois ha\e used the methods of the old masters of the subject picking 
out the pioceduics which time has procen to be reliable and efficacious To 
this backgiound the\ ha\e added the modcin modifications which ha\e brought 
the woik up to date Ihe chmiiiation ol the non-essentials has been such that 
the book (.oiilams onh jirocedures of \aluc 

The anatonn embr}olog\ morphnlog} and anomalies are gi\cn due 
considciation The opciatne technic i‘> well illustrated b\ numerous plates 
and diagrams of which there aie 246 Of es]>ecial interest is the portion 
which deals with regional anesthesia 
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The book is divided into three parts The first part concerns itself 
with an intiodnction along with the complete but condensed history of uro- 
logical surgery beginning with the ancient Hindoo literature and coming up 
to the piesent day urologists The second part deals with diagnostic pro- 
cedures in urology The third part in which there are ten chapters deals 
with the diseases of the genito-unnary organs and their treatment 

The book is so condensed yet complete, the illustrations are so vivid 
yet not too diagrammatic, its presentation is so detailed and individual yet 
so straightforward and easily compiehended that it is highly recommended 
for not only the urological surgeon but also for the use of the general surgeon 
and practitioner of medicine 

Merrill N Foote 
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EXPERIMENTAL RESEARCHES UPON VASOAIOTRICITY ^ 

By Rene Lbriche, MD. 

AND 

R PoNTAINE, MD. 

or Strasboudg, France 

SonCICAL CLIMC A OF TIIF FACULTY Ot MEDICINb OF THE UM\JnSIT\ OP STIMSUOUno 

The facts which we have observed during the past few years, thanks to 
the surgery of the sympathetic system, seem to us incompatible with the 
classical ideas on the mechanism of vasomotor actions They are precise facts, 
graphically registered, which anyone will be able to reproduce if he puts him- 
self under the same conditions as we did They seem to imply a revisal of the 
actual theories on vasomotncity One will judge 

FIRST GROUP OF FACTS 

I If one removes, m man, the totality or almost the totality of the ceivical 
sympathetic chain, one observes, at the level of the superior limb, after a ver}' 
short phasis of increase m the arterial tension, a marked loweiing of the pres- 
sure (5 cm of Hg ), bearing on the maxima and on the minima Then, after 
a few weeks, the arterial tension reaches again its preceding value and main- 
tains It, usually a little below the pre-operative rate 

The modifications are bilateral , their evolutions are paiallel and simultane- 
ous on both sides Sometimes they reach the foui limbs wheie one observes 
everywhere and at the same time the same variations as previously indicated 

Then, after a few weeks, it becomes impossible to put m evidence the 
least vasomotor sign of a sympathetic neurotomy There remains not a single 
trace of vasomotor paralysis But, on the operated side, the reactions to 
exteinal conditions do not take place any more (leactions to hot and cold baths 
by immersion of the hand belonging to the operated side) 

Here is an example of it 

A man is submitted to the entire remoral of tlie cervical chain down to the stellate 
ganglion (exclusivelj ) One adds to this removal the section of all the rami coming from 
the stellate ganglion (C®, C", C®, D') and of the roots of the \ertehrdl nerve Before 
the operation, one had noted 

On the right side On the left side 

M\ 18 19 

kin 9 6 

Index 45 4 

’Translated b\ Jean Verhrugge-Ainers 
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and eight months later, one finds 



On the right side 

On the left side 

Mx 

19 

19 

Mn 

1 10 

10 

Index 

45 

45 

2 The resection of the stellate ganglion, which means practically the sup- 

pression of all the vasomotors of the upper extremity, has the same effects, 
the modifications are bilateral After a few weeks, there is also a return to 

the preceding value and stabilization at that level 


Here is an example of it 


Mrs L IS submitted, 

for asthma, to an extirpation of 

the right stellate ganglion 

The day previous to the operation, the blood pressure had been 


On the right side 

On the left side 

Mx 

13 

13 

Mn 

9 

9 

Index 

3 

3 

21 months later, we find 

On the right side 

On the left side 

Mx 

I 3 f^ 

13% 

Mn 

9 

9 

Index 

3 ^ 

2Y2 

i . ' 


At the same time, the cutaneous temperature measures at the level of the pommels 

To the right 365° To the left 365“ 

and the tonometer of Gartner shows at the level of the middle-finger 

On the right 14 cm of Hg On the left 14 cm of Hg 

3 The results are the same if one cuts all the rami belonging to the 
superior limb, from C2 to Di inclusively, including or not the branches of 
origin of the vertebral nerve * 

Here is an example of it 

A woman undergoes the section of all the rami of the neck from C2 to Di inclusively 
for angina pectoris One notes before the operation the following values 

On the right side On the left sioe 

12 II 

Mn 954 8 

Index % 1/4 

One year afterwards, day for day, we find 

On the right side On the left side 


Mx 

12 

12 

Mn 


75 

Index 

1*4 



When the circulatory conditions are thus reestablished, generally speaking, 
the reactions of adaptation to heat and cold are once more norm al Only twice 

“ Lenche et Fontaine Des modifications de la pression arterielle consecutives aux 
ramicotomies mfeneures Archives des maladies du coeur Janvier, 1926, T xix, p 21 
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were they incomplete , there was question m both cases of patients having 
undergone, on both sides, a resection of the rami of the brachial plexus and a 
humeral sympathectomy, once for a Raynaud’s disease and once for sclero- 
dermy The study of the blood pressure gave, m one of these cases, the 
following results 


Before intervention 
At rest 

Mx 

Mn 

Index 

After a cold bath 
Mx 
Mn 
Index 

17 months later 
At rest 

Mx 

Mn 

Index 

After a cold bath 
Mx 
Mn 
Index 


On the right side 

14 

5 
3 

On the right side 

11 

6 
2 

On the right side 

12 
7 

31^ 

On the right side 
12 
7 
3 


On the left side 

15 

6 

4 

On the left side 

11 
6 
2 

On the left side 

13 

7 

5^ 

On the left side 

12 
7 

5 


In the other case, it was almost identical One conceives, howevei, very 
well that, aftei a particularly extensive neurotomy, one may easily lose the 
possibility of adaptation of the extiemities to the external conditions 

4 Likewise, the cutting of the lumbar chain, between the second and third 
ganglion for example, the section of all the lumbar rami are followed by an 
active vasodilatation which lasts from three to four weeks and ceases by 
and by, allowing the nonnal conditions to reappear gradually Here again, 
the modifications are parallel m their evolution and take place bilaterally 

5 In man, we have not resected the whole lumbar chain, but we have noted 
that the extirpation of a single ganglion has the same effects as rami section 
In the dog, two months after the unilateral extirpation of the lumbar sympa- 
thetic system (ganglions L2, L3 and L4), blood pressure simultaneously 
registered in both femoral arteries with two manometers of Franqois Frank, 
IS rigorously similar on the operated side and on the healthy one The vaso- 
motor reactions produced by any of the usual procedure are the same on both 
sides as far as the sense of the reaction and its value are concerned 

®One knows, however, that Claude Bernard has noted in a dog, eighteen months after 
the extirpation of the superior ccrMcal ganglion a persistent \asodilatation with Inper- 
thermj at the level of the paw But one mav have a persistent hvpcrthermia in cases 
where the pressure has come back to the normal 

In one case, we have seen after a vear the temperature of the peripheric parts remain 
4° below the temperature of the opposite side, while the pressure and the osciilomctnc 
index had come back to the normal 


643 



LERICHE AND FONTAINE 


Aftei all, the section of all the lamt, said to be vasomotoi , of a Itinb, neve) 
pioduces any dm able Uouble of vasomoti icity and especially nevei does it 
bring about any vasomotoi deficit 

Here are some more facts which will help to testify in the same way 

6 The liberation of the median cervical chain, the extirpation of the median 
ceivical ganglion, produce a marked pharyngeal and laryngeal active hyper- 
semia, strong enough to reach sometimes the stage of an oedematous exu- 
dation It lasts thiee to four days, then disappears completely without 
leaving trace * 

7 Periarterial sympathectomy hi mgs about all the signs of an active vaso- 
dilatation and m a few weeks the vasomotor reactions come back to the 
usual late 

8 The resection of an obhteiated arteiial coid ® provokes a vasodilatation 
acting m the same sense as m peiiarterial sympathectomy, with active local 
hypersemia and hyperleucocytosis ' Vasodilatation is more persistent than 
aftei sympathectomy, but it always tends to come back to normal 

9 In certain lather particular cases (Bueiger’s disease) where one finds 
obliterated venous cords undei the skin, the lesection of one of these cords 
produces a momentaneous active vasodilatation of the same type as the 
arterial resection 

Aftei all, theie is no sympathetic opeiation which would be folloxved bv 
vasopaialytic phenomena All those which we have been able to peifonn on 
men (and those which we have been able to peifoim cxpeiinientally on animals 
111 a simtlai way) have been lapidly followed by an active tempoiaiy vaso- 
dilatation which does not leniain localized to the doivnwaid teiiitoiy, but 
usually extends to the limbs 

After more than 300 sympathetic opeiations at all levels, we do not know 
yet at which level we should act m order to reach vasodilator nerves Every- 
thing happens as if there were none, although, however, the vasodilator actions 
are constant It does not seem that up to now these surpiising obseivations 
have impressed the physiologists 

Another new fact which should be put foiwaid is the bilaterahty and even 
the generalization to the four limbs of vasomotor actions produced by any 
sympathetic section This fact alone is sufficient to show the impossibility in 
which we are to continue admitting the classical theory, which pretends to see 
in peripheric sympathetic nerves, centrifugal nerves, going fiom the medulla 
to the vessels with ganglionar interruptions 

* Lenche et Fontaine Faits chirurgicaux touchant I’mnervation sympathique du 
larynx et du pharynx La Presse Medicale, Septembre 22, 1926 

Lenche et Heitz Des effets physiologiques de la sympathectomie penphenque 
C R de la Soc Biologie Fevr 20, 1917 

“ Lenche et Heitz De la reaction vasodilatatnce consecutive a la resection d’un 
segment arteriel oblitere C R de la Societe de Biologic, Fevrier 3, 1917 

’’ Lenche et Fontaine De I’lnfluence des operations sympathiques sur la leucocvtose 
La Presse Medicale, Sept 4, 1926 
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SECOND GROUP OP FACTS 

The cutting of some sensor}^ nerves pioduces the same phenomena of 
vasodilatation as the sympathetic operations ® 

Refngeiation of mixed nerves has the same hypeitemic effects 

The extirpation of neuromas of cicatrization of mixed nerves acts exactly 
m the same way 

In all these conditions, one has only observed phenomena of active vasodila- 
tation Never have we seen any paralytic phenomena and never any vaso- 
constrictor phenomena Likewise, the section of a mixed neive, like the 
sciatic nerve in man, never abolishes the active vasoinotncity It does nothing 
else but disorder the local vasomotor reactions Several months after the 
section, one is able to obseive very inaiked hypeisemic crises with use m 
tempeiature of several degrees above noimal 

THIRD GROUP OF FACTS 

The section of the medulla which is supposed to produce paialytic vaso- 
dilatation, leaves unchanged the normal vasomotoi leactions We have seen, 
after an extensive destruction of the dorso-luinbar medulla (D8 to Dio) all 
the vasomotor reactions persist at the level of the inferior limbs, at the end of 
three months The pressure and the oscillations weie subnormal (there was 
oedema present) An intravenous injection of a quarter of a milligram of 
adienahne and m intradermic injection of a weak quantity of an extensive 
solution of adrenaline weie followed by the usual reactions, the same result 
was obtained with hot and cold baths A periarterial sympathectomy had been 
followed with the usual vasoconstrictive and vasodilator reactions, without 
the least quantitatwe variations 

In dog, after section of the medulla, vasomotor reactions aie not modified, 
even if one adds to the myelotomy an extirpation of the lumbar sympathetic 
chain or a section of the sciatic oi both of them Albeit,^- in his complete 
experimentation on vasomotor leflexes has always seen the traumatic vaso- 
motor reflexes persist, even after section of the medulla, sciatic and crural 
nerves 

These facts seem to us incompatible with the existence of classical ccntn- 

®de Nabias Des resultats immediats de la neurolomie sjmpathique simple dans Ics 
cas d’ulceres vanqueux XXXcme Congres franqais dc Chirurgie, Octobre 5, 1921, p 447 

"Laewen Vereisung des Nervus Iscbiadicus und des Ner\us saphenu bei angiospas- 
tischen Schmerzzustanden der unteren Extremitat Munch Med Woch, 1922, T Kix, 
No II, p 389 

Laewen Ueber Nerven\ereisung bei angiospastischcn Schmcrzzustand Zentralblatt 
fur Chirurgie, Septembre i, 1923, T 1 , No 35, pp 1346-1350 

’"R Lenche et R Fontaine Modifications \asculaircs consecutnes a I’ablation d’un 
ne\rome du plexus brachial Reunion neiirologique de Strasbourg, Dccembre, 1925, in 
Re\ue Neurologique, 1926 

” R Lenche et R. Fontaine Sur IVtat de la \asoinotricitc aprts section dc la moelk 
Soc de neurol de Strasbourg, 1926, eol xl, p 14 

’'Albert Etude exp des troubles easo-moteurs reflexes Arch Int de plnsiol, 
Alai 31, 1924, f 4, T xxii 
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fugal vasomotor nerves, going from the medulla to the periphery, the ones 
being loaded with vasoconstrictive impulses, the others with vasodilatoi 
impressions Our operations on the rami and on the lateial chains do not 
allow us to think that, if such are things, it is due to the fact that vaso- 
dilators get exhausted before leachmg the periphery, as have said certain 
physiologists 

How could we explain this apparent disagi cement between facts and 
theory ^ 

One single hypothesis seems possible One has to refer to the periphery 
the place of production of vasomotor actions which regulate the local circula- 
tions One admits to-day the existence of vasomotor centres at the level of 
the arterial walls One may suppose that, between these intra-arterial centies 
and the ganglionar and medullary centres, there are only sensory connections, 
fibres of association, of ortho- and anti-dromic conduction after the manner 
of Bayhss The physiologists do well admit an influence of these intramural 
peripheric centres, but they seem to think that they only enter into activity 
after suppression of the medullary influence 

The facts which we have observed in man seem to show that they play 
a predominant role m the normal circulation, that, they alone, secure the 
motor actions, these actions being regulated by excitations, centrifugal and 
centripetal, coming from all parts of the body and going through the rami 

One thing lacks to this hypothesis , that is the proof of degeneration after 
sympathetic neurotomy and this proof is indispensable for the elaboration of 
a valid theory of vasometncity We do not ignore that, up till now, the method 
of degenerations has led to conclusions absolutely contrary to the one which 
we had to adopt Langley seems to have established through studies of degen- 
erations that all the sympathetic cells gave rise to centrifugal fibres and never 
to centripetal fibres Gaskell has concluded from his research that the sympa- 
thetic system was only made of motor fibres and did not include a proper 
leflex arch Bayhss also has insisted on this characteristic of the sympa- 
thetic system 

However, the facts which we have reported do not allow to admit this 
conception They also must be taken into consideration And without wanting 
to propose a geneial theory on vasomotncity, we think that, from now on, the 
old theory should be discarded, the facts observed in man being incompatible 
with It 

“ R Leriche Les indications et les resultats de la section des rameaux comniunicants 
dans la chirurgie de la douleur Grourement Beige d’etuds neuro-chirurgicales, Novembre 
14, 1926 
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SUTURE OF WOUNDS OF THE HEART 

WITH REPORT OF A RECENT CASE 

By Warren H Cole, MD 

OF St Lows, Mo 

FHOM TIIF DEP\UTVE\T OF 8DRGEBY OF THE WASHINGTON UNOERSITT SCHOOL OF MEDICINE, ST LOUIS, MO 

Although the suture of wounds of the heart has ceased to be a strictly 
rare operation, it is sufficiently infrequent to be encountered by the individual 
suigeon perhaps only once or twice, if at all, in years of experience on an 
accident service Howevei, in view of the strict urgency of such opeia- 
tions every surgeon should he practically as well qualified to handle such 
cases as he would a patient who needed a tracheotomy In 1920, Tuffier ^ 
assembled the reports of 305 cases of suture of the heart with a mortality of 
49 6 per cent The following case is leported not only because of recovery, but 
more especially because of the acquisition of complications m rapid succession, 
with a recovery fiom each in a manner almost unbelievable 

A colored man, J D , taxi driver, aged thirty, was rushed into St Louis City Hospital 
No 2 on the 23d of October, 1926, with a history of having been stabbed m the anterior 
thorax during an argument one-half hour previous to admission Following the accident, 
he had driven his taxi half way to the hospital when he fell over unconscious, wrecking 
the taxi, but apparently sustained no added injury to himself 

When seen m the examining room, the patient was unconscious, but tossing about 
so wildly that it was difficult to restrain him on the stretcher He was covered with a 
cold sweat, his mucous membranes were pale, and he presented many of the other symp- 
toms of profound shock There was a small laceration 2 cm long about i cm to the right 
of the right sternal border in the fourth interspace The radial pulse was 120 per minute, 
weak, and irregular, not only m rate, but more strikingly in volume Heart sounds were 
very faint, and the same irregularity was noted A pulse deficit of five beats per minute 
was present There was no increase in the area of the cardiac dullness and neither was 
there any change m pulmonary percussion or auscultation The blade of the knife, exhibited 
as the weapon which produced the wound, was broken about 4 cm from the point The 
broken end of the blade apparently remained in the wound A hurried fluoroscopy revealed 
nothing of value except the broken end of the knife blade in a fixed position near the 
midline Upon retrospection, the lower portion of the cardio-pericardial shadow seemed 
possibly a bit widened During the ten or fifteen minutes consumed m examination, the 
patient’s pulse became alarmingly weaker He was taken to the operating room immedi- 
ately with the diagnosis of active bleeding either from internal mammary vessels, inter- 
costal artery, or cardiac injury Since the symptoms resembled so closely the picture 
described following rapid increase in pericardial pressure, hemorrhage from the heart 
seemed most likely 

A three-inch incision was made under local anesthesia along the right sternal border, 
just medial to the wound The fourth and fifth costal cartilages were located, and i cm 
of each removed at the sternal junction Retraction of the wound revealed the internal 
mammary as well as intercostal vessels uninjured In the mid-portion of the sternum 
was found the penetrating wound and just beneath the surface of the bone, the broken 
end of the knife blade could be seen On account of the danger of renewal of hemorrhage, 
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the blade was not removed at that moment, but the bone cut away from it n ith a rongeur 
to allow exposure, if fresh bleeding started When the blade was freed from its fixation 
by the bone, it was thrust out of its bed by the beating heart This indicated quite clearly 
that the point of the blade was at least in approximation with the heart wall Removal of 
the blade allowed a moderate flow of blood to escape through the laceration in the peri- 
cardium This laceration was rapidly enlarged and^a huge amount of fresh and clotted 
blood escaped Practically immediately after the release of the pressure within the peri- 
cardium, the anaesthetist reported that a strong temporal pulse was palpable and the force 

of the cardiac contractions 

could be seen to increase 

markedly The rhythm, like- 

j wise, returned to normal 

i *■ After removing the bloody 

I content of the pericardium 

by careful sponging, a 

ragged lacerated wound 
could be seen in the left ven- 
tricular wall about i cm to 
the right of the coronary 
vessel The force of the 
heart m u s c le against the 
fixed point of the knife 
blade had apparently 
enlarged and deepened the 
wound with each succeeding 
heart beat This ragged 
wound measured about i cm 
by 2 cm and was bleeding 
quite freely Exposure was 
so adequate that it was not 
considered necessary to 
apply a stay suture in the 
apex Six or seven inter- 
rupted sutures were applied 
before the wound could be 
closed and all bleeding sup- 
pressed The suture material 
used was o, twenty day cat- 
gut, except for two final sutures of silk when the eye of the needle used for the catgut 
seemed to produce too much trauma All blood and blood clots were then carefully 
removed from the pericardium and the pericardial sac closed This tight closure was 
undoubtedly a grave error and will be discussed later The rest of the wound was closed 
around a rubber dram which was inserted down to the dead space produced by removal 
of part of the sternum Unfortunately, the patient threshed about so wildly that ether 
anmsthesia became necessary before termination of the operation 

Post-opei atwc Com — The next dav the patient’s temperature was 105” F , pulse 
140, slightly irregular and very weak, and respiration 60 per minute There were signs 
of a beginning consolidation in each axillary base Part of these signs were unquestion- 
ably due to a moderate pulmonary oedema Heavy doses of digitalis and atropine as well 
as sufficient morphine were given At the end of the second dajq the patient’s dressing 
suddenly became saturated with about 100 c c or 200 c c of serosangumeous fluid A verv 
definite improvement m his condition, especially cardiac, was noted almost immediatcl> 
The pericardial suture line had, no doubt, ruptured and a moderate heart tamponade had 
therefore, been relieved A frank consolidation of pneumonia developed on the left side 
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Fig I — Rontgenogram of chest taken at St Louis Citv Hospital 
No 2 ten days after operation Note pulmonary consolidation at 
right base and huge eardiac shadow Because of the patient s critical 
condition, this is a portable film and taken in the antcro-postenor 
direction There seems to be a definite enlargement of the heart 
shadow even though the rontgenogram was not taken in the routine 
postero anterior direction 
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and remained for ten days with a slight daily drop in fever At this time the questionable 
signs of pneumonia in the right axillary and posterior base became definite and the temper- 
ature, pulse and respirations again rose A moderately profuse bloody sputum was pi esent, 
but became muco-purulent during the third week and was so foul that a lung abscess was 
feared However, no auscultatory signs of lung abscess could ever be made out After 
the apparent rupture of the pericardium on the second day, the heart sounds were always 
of normal intensity and so signs of increase in pericardial tension could be found at any 
time A marked leucocytosis 
at the time of development 
of definite pneumonic signs 
on the r’ght side during the 
second week of his convales- 
cence 

The dram was removed 
on the sixth day and the 
sinus tract almost healed on 
the tenth day when a slight 
purulent discharge mani- 
fested itself This ceased 
during the fourth week and 
the sinus closed Almost 
simultaneously a slight swell- 
ing manifested itself just 
above the right clavicle and 
the temperature and leuco- 
cytosis rose to a higher level 
Within twenty-four hours, 
this swelling was quite defi- 
nitely proved to be an abscess 
and was opened under local 
ansesthesia Two or three 
ounces of pus were obtained 
and the abscess cavity found 
to extend down under the 
clavicle The tip of the 
finger could not reach the lower wall of the abscess, which was quite certainly an abscess 
of the anterior mediastinum Culture yielded a streptococcus Four or five days later, 
the temperature dropped to normal He was discharged at about the end of the sixth 
week of his convalescence 

He was admitted to Barnes Hospital a few days later for examination The heart 
shadow in the rontgenograms was easily within normal limits, and no abnormal lung 
findings were made out Electrocardiograms were normal The sinus over tlie clavicle 
had closed by the end of the seventh post-operative week and since that time the patient 
has remained well 

The first man to sutme a wound of the human heait was Cappelen - in 
1895 The fit St patient to suivive the operation was operated by Rehn ' the 
following year 

It seems stiange that such a vital factoi as dangei of compression within 
the pencaidium in traumatic heait suigery should be recogni/ed so long ago 
as 1761 when Morgagni ^ called attention to it It remained for Kiino,"’ how- 
ever, in 1917, to demonstiate expenmentally that when the pressure nithin 
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Fig 2 — RontBenogram of chest taken si\ ^\eeks after operation 
Nothing abnormal can be made out The heart shadow js within 
normal limits 
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the pencaidium attained the height of the venous piessiue, the hea.t ceased 
to function 

In a recent historical and very enlightening article, Beck,® of Cleveland, has 
very aptly stressed the importance of consideiing heart tamponade during the 
operative procedure and in the post-opeiative course of the patient Probably 
his greatest contribution in that article has been the conclusive demonstration 
that, “ as a precaution against tamponade, an opening in the pericardium i oi 

2 cm 111 length should be 
provided in ever)' opera- 
tion upon the h u m a n 
heart” He demonstiated 
further that if the accu- 
mulation of fluid within 
the human pericardial sac 
exceeded 250 c c within 
thirty minutes, the heart 
would cease beating like- 
wise, that an amount in 
excess of 150 cc in the 
peiicardial sac of a dog 
was fatal These figuies 
obviously apply only to 
rapid accumulations, since 
it IS a well known clinical 
observation that if the 
piocess of accumulation 
extends over a longer 
period of many weeks, as 
IS seen m the effusions sometimes accompanying pericarditis. Pick’s disease, 
etc , the amount may even exceed a litre in quantity 

The acceptable methods of approach and exposui e ai e all identical or similar 
to the classical operations, that is, median sternotomy, consisting of splitting 
the sternum, or intercostochondial thoiacotomy, consisting of retraction of 
the steinum aftei section of thiee oi four costo-cartilages The necessity of 
immediate release of pericardial pressure in traumatic cases seems to favor 
section of the cartilages and retraction If exposure is inadequate, subsequent 
to this approach, a portion of the sternum can quickly be removed This was 
done in the author’s case, obtaining a perfect exposure of the ventricular por- 
tion of the heart Subsequent observations on the patient have revealed no 
ill effects from removal of the portion of his sternum Neither can a pulsation 
be felt over the area, thus suggesting that the inci eased susceptibility to 
trauma is insignificant 

The value of the prehminar) application of a stay suture at the apex wil 
depend largely upon the accessibility of the wound If the wound is difficult 
of access, thereby lequirmg possible trauma of the heart muscle or conduction 
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Fig 3 — Electrocardiogram si\ weeks after operation Report 
by Dr D Luten P-R interval o-i6 sec Rate 98 T waves isolectric 
m lead I upright in leads II and III Considerable change in ampli- 
tude with change in position Essentially normal electrocardiogram 
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system to enable one to expose and i epair it, the advantages ai e evident How- 
ever, in the authoi’s case, exposure was so adequate that an apex suture was 
not deemed necessary The first repair suture applied was left uncut and 
served very adequately as a stay suture, theieby aiding materially during the 
application of the remaining sutures The value of adequate stay sutures will 
be very keenly felt if fresh hemorrhage is encountered during the repair, as 
happened in this case, 
when a branch of the 
coronary arteiy was m- 
juied with the needle 
The wound immediately 
filled with a sea of frothy 
blood, but, with the aid of 
the stay sutui e as fixation 
and a guide, the bleeding 
was quickly controlled 
with pressuie of the 
finger, and a ligating 
suture applied Manipu- 
lation or handling of the 
heait in excess of that 
absolutely necessary in the 
repair is to be avoided 
Although animal experi- 
mentation and obsei va- 
tions on the human heait 
have shown that heart can 
be handled with hand, it 
has also been proved that 
manipulation which inter- 
feres with blood supply of 
heart muscle whether it be 
through coionary system 
or the base of the heart, 
may be rapidly fatal 

The two most important complications following repair of injuries of the 
heart are infection and reaccumulation of fluid within the peiicaidial sac 
Obviously, if an opening is left in the peiicardium at the time of the operation, 
any fluid which may accumulate will have oppoitunity for exit In the senes 
of cases reviewed by Tuffier,^ about 50 per cent of the fatalities were due to 
infection Pericarditis, of couise, is most to be feared, and jeopardizes seri- 
ously the patient’s recovery Pneumonia, hkewnse, is a very frequent com- 
plication and occurred in the base of each lung of the author’s case This would 
seem to have an easy and logical explanation, since thrombi would form readily 
m the injured coronary vessels, and if dislodged, would terminate m the lung 
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Fig 4 — Photograph six weeks after operation Isote scars of 
healed wound over heart and of incised mediastinal abscess above 
right clavicle 
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as emboli, with or without formation of infarcts The occurrence of infection 
m the above process, whether it takes place m the heait or later m the lung, 
IS assumed by many authorities to be frequently the precursor of pneumonia 
The presence of the bilateral pulmonaiy cedema, occurring apparently as a 
sequella of caidiac embarrassment, possibly made the field more fertile for 
production of the pneumonia 

Surgery of the heart valves and interior of the heart offers a moie com- 
plicated procedure, and is even more recent in practice than repair of cardiac 
injury Vital steps have been taken m its advancement by the introduction 
of the cardioscope by Allen and Graham,’’ and the cardiovalvulotome by Beck 
and Cutler ® 
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PERICARDIAL DECOMPRESSION IN THE TREATMENT OE 
WOUNDS OF THE HEART AFTER CARDIORRHAPHY 
By J Cheistopher O’Day, M D 

OF Honolulu, Hawaii 

There can be no suigical procedure fieighted with inoie anxiety than 
that of dealing with a bleeding heait Fortunately, enough, injiiiies of 
the heait that are amenable to the suigeon’s art are of mfiequent occurience 
So seldom, indeed, that to prepaie one’s self foi the emeigency, should 
chance or ciicumstances ever hi mg it to oui door, is so much like piepaiing 
for something in which an inteiest will never be given that an attitude of 
indiffeience has been taken by not a few of us But when we i effect on 
what a deplorable exhibit this lack of being piepaied would make of one, 
a nerveless bungler instead of a calm and delibeiate surgeon who, having 
in mind, not onl}'- the necessit}'- of a lapid and accurate peiicaidial decompies- 
sion but the wav to go aliout it as well, theie is really nothing that could 
be said in justification of this attitude 

The motility of the heart is dogged, and yet, despite its doggedness, when 
bleeding fiom a wound fills the pericardial sac, theie will come a comptession 
within to which that motility must succumb And when the thieatenmg havoc 
is being foretold by a deepening cyanosis, an hunger and muffled heait 
sounds, what a comfoit to know how a quick enough pericaidial decompies- 
sioii will change the scene from one of due despair to that of ceitam 
hopefulness 

“ He Who Hesitates is Lost ' ” I like to associate this hackneyed quota- 
tion with the surgeon who may find such a condition confiontmg him 
In then aggregate the five words of this old saying emphaswe the expediency 
of his having to act quickly Singly they may be likened onto five fingeis 
pointing out the five steps of the operation that is impeiative m the picsence 
of such an emergency — namely, (i) a lapid and accuiatc chondio-plastic 
thoiacotomy, (2) a rapid and accuiate pericaidial decompiession , (3) a 
delibeiate, though gentle delivery of the heart, (4) suture of the wound — 
(caidioiihaphy) , (5) cleaning the field and establishing diainage 

My first expel lence with a bleeding heait was a tiying one Trying 
because of my deploiable ignorance I did not know how such an operation 
was performed for I had neier ':een the anterior mediastinum opened nor 
heaid its suigery discussed The best I could do was grope Grojie and 
bungle until an opening was effected And then Blood ' Blood that gushed 
and flooded the field Haid on this came the hissing of air from a torn 
pleuia, and ere I knew what nas the next best more to make, that pool of 
blood was being churned into a fiothr sickening spectacle 

As I view It now the frenzied state into rrhich m\ mind rras foiced mar 
rvell be legarded as a just retiibution for mj lack of preparedness And rrhilc 
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It may, iii common justice, absolve me from the unsurgical dillydally sponging 
of the field, there has been less sting to the remorse of it because it was the 
very act, unsuigical though it was, that became the veiy means of bringing 
my finger tips in contact with the tightly distended pericardium A distention 
so unyielding that immediately I was made to realize that the blood I had 
been mopping away was playing no part whatsoever in hunying the death 
that was pending What I was to do next now involved no question Dis- 
carding the sponge in favor of a knife the submerged sac was slit m a longi- 
tudinal dnection Out came a gush of blood and clots so great that for the 

, moment it seemed enough 


to be fatal But it was 
the very opposite effect 
that was noted With the 
heart's freedom lestored 
the threatening cyanosis 
liegan to pale The change 
was nothing less than 
dramatic 

While irrelative to the 
subject under discussion, 
I will briefly mention an- 
other temper that laid 
hold on my mind when I 
had undei taken to lift the 
heart out of its sac It 
struck my fingers with 
such an apparent dnect- 
ness that I actually lecoiled It gave me the sensation of having invaded the 
burrow of some unhappy haunted creature There was a fear on me when, 
for the second time, I put my fingers beneath it 

When, on the palmar surface of my fingers, the heait was finally lifted 
from out the pool, its beating none the less foi it, we beheld the wound It 
was not a deep one Only during diastole did it bleed One mattress stitch 
and it was securely closed Iron-dyed silk, popular at the time was the suture 
mateiial used The patient made an uneventful recovery And the lesson that 
comes from his recovery, while not a surgical one, may be accepted as of 
equal, if not greater, value in seeing the heart’s endurance, against such 
bungling, enabling it to see it through 

Innate fears can harass us but momentarily when it is duty that brings 
us to hold within our fingers’ grasp the beating heart of a fellow being , nor 
can it be expected that head and hand remain cool and steady when, without 
previous training, they are forced to meet so trying an ordeal The humility 
that this neglect brought me to bear during the stress of that operation with 
its blood drenched field — the mockery of the hissing pleura — the churning 
froth up pool — the horror of it all would have been spared me had I but 
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Fir I — Expenmentally produced stab wound that was made to 
enter the ventricle at right angle to its long axis Note the almost 
complete tearing out of the ventricular wall 
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known in advance that a bloody field awaited me Had I but known that 
nothing, not even the bloodiest of fields, was to delay the vital step of the 
whole procedure and that that step was the pericardial decompression And 
further, to have known that torsion must not be the means of bringing pos- 
terior heart wounds into view but instead to carry the apex forwaid toward 
where it would describe a vertical line with the base 


With the bleeding controlled, the field made clean, the heait dropped in 
place and then^ To have it in mind itof to sutwe the sht in the pei icai diuni 
Why^ Because effusion 

IS inevitable to an | 

01 deal An effusion that 1 

will be copious enough to 1 

reenact the same pericar- W i 

dial compiession unless ^ •» ~ 

given ample room foi 

escape Noi should the jj^^B 

irritation of cairymg any ^ 

lal within It lest the effu- ! 

sion be inci eased by that ^ 

seeming intelligence of " 

serous membranes in 

fliai*- f/-, ur-icn 2 — Experimentally produced Stab Wound that was made to 

ineir eiiori lO wasn awa} enter the a entncle at an oblique angle to its long a\is The same knife 

a foreign substance ^ 

Meiely diain the anterioi mediastinum for its flooi is the pericardial sac and 

that has been left widely open Of mateiial, strips of lubbei tissue, loosely 

lolled, are ideal 

Surgery of the heart will nevei be fiee fiom these besetting dangers 
that, at any unexpected moment, may thwait the skill of the best It is in 
this wherein lies the risk of defeat And while we know this, to flinch is to 
acknowledge that lack of courage kept away the lealization that failing to act 
loses all 




Theie aie many surgeons with that omnipotent ability that flowers only 
from years of the richest expeiience to whom an opportunit} of dealing with 
an injuied heait will never be granted And again, the no\ice may be given 
It before he is sure of himself in an) field There is a lesson in this A 
lesson no one can well afford to neglect 

Wounds of the heart may be roughly divided into two classes Those 
that are immediatel} fatal and those that aie not The appeal ance of immi- 
nent death must nevei deter the hand, foi there are enough of such cases 
on record to piOAe conclusnely that a pencaidial decompression under 
similar discouragements has, often enough changed the scene from one of 
imminent death to one of assuimg hopefulness 

The charactei of these heart wounds is but seldom ascertained Nor 
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would it be seiving the best interest of the patient were one to undeitake 
the necessary investigation It is, howevei, enough foi us to know that they 
occur in degrees from slight abrasions to tin ough-and-through punctures 
A puncture that enters the ventricle at a light angle with its long axis pio- 
duces an almost instant death because the transit blood enters the wound as a 
dilator and teais out so gieat a poition of the ventricular wall that the moving 
blood within the entiie system is brought to a sudden stop Not so with a 
puncture entering the ventricle at an oblique angle with its long axis Heie, 

the tiact of the wound 
IS caught between two 
opposing compressions 
^ T h e intraventricular 
pressure — t h e muscular 
contraction That explains 
why these wounds close 
so tight at every systole 
It also explains why 
they bleed only during 
diastole That bleeding 
from oblique punctures 
during diastole into the 
ventiicle can do no haim 
is too obvious foi com- 
ment here But that 
which oozes, tiickles or 
actually spuits into the 
pericardium must, if continued over a sufficient peiiod of time, accumulate 
until the piesence of the death-dealing pericardial compression becomes mani- 
fest (See Figs i, 2 and 3 ) 

When placing the sutures the needle is made to pierce the muscle as deeply 
as may be possible without getting in too neai the endocaidium It is also 
best to time the needle’s thuist with each diastole, otherwise, cutting of the 
contracting fibies may obtain from ovei the needle’s point This rule holds 
good when the sutures aie being tied 

When pencaiditis with effusion, seious 01 purulent, is in need of drainage, 
It cannot be ignored that aspnation includes the hazard of wounding the 
heart But should it be agreed that with a certain degree of skill one can 
thrust the pericardium with a needle without injury to its content, there 
will still be the disadvantage of having to rest content with having but a 
partial amount of the fluid withdrawn Moi cover, considering the readiness 
with which effusions recur we are immediately convinced that the procedure 
IS destitute of the power to bestow a means lasting enough through which 
recovery could be effected 

Free open drainage by a chondro-plastic flap of the fifth costal cartilage 
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Tig 3 — Method of plicine mattress suture to close puncture or 
stab wounds of the heart We believe the soft floss silk with its ten- 
dency to flatten the ideal suture material for these particular lesions 
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not only empties the sac completely, but, with the sac left wide open, the 
lecuiiing effusion has an egiess that will endure until the stoim passes 

When peiicardial compression is the result of accumulated blood fiom 
a wound, the flap is then made to include the cartilage of the third, fouith 
and fifth, perhaps the sixth, ribs 

It IS not always an easy matter to diagnose those wounds of the lieait 
that are going to require the suigeon’s skill Theie are too many diffeientia- 
tions for that, and besides, there are many conflicting and confusing points 
of distinction However, and as a woiking guidance, we can do no bettei 
than to keep well in mind the advice of Rudolph Matas, when he says 
“ Visible external hemorrhage , hidden or concealed hemorrhage , and above 
all — of heait compiession — call for immediate exploiatory thoiacotomy ” 

RLPORT or CASES 

Case I — A high speed emery wheel exploding hurled a number of its fragments 
throughout the grinding room of The Oil Well Supply Company’s plant at Oil Cit), 
Pennsylvania One of the workers was killed almost instantly Another sustained a small 
puncture wound of the left chest between the sixth and seventh ribs just beneaih the 
nipple At the time I was on the surgical staff of the Oil City Hospital, where, within the 
hour following the accident, I saw him There had been but slight bleeding from the 
wound The pulse was, all considered, of good quality His face bore a somewhat anxious 
expression, this we attributed to the pain he was complaining of and which I interpreted 
as a traumatic pleurodynia hor relief a hypodermic of morphine was given Nothing 
present in his condition to make us in the least, apprehensive But withm the next two 
hours all this was changed He grew fearfully restless Cyanosis began to appear The 
breathing quickened and became shallow The heart sounds took on a far away distinct- 
ness, later the indistinctness of being muffled Consciousness ivaned This was the con- 
dition when it was decided to explore I have already made my confession of groping 
and bungling through this operation I need not recall the sin of that here Still, a lesson 
may be glimpsed from it — a lesson that may serve to drive home an earlier statement of 
this article I will repeat it “ The Motility of the Heart is Dogged ” 

Case II — Twenty years elapsed when, again, I was confronted with the same con- 
ditions, except that the heart had been wounded by a stab The stabbing had taken place 
at about five o’clock in the evening It was eleven o’clock of the same evening \sheii 
I operated on him This operation was performed at the Good Samaritan Hospital, 
Portland, Oregon The knife had enteicd tlic chest between the eighth and ninth ribs 
witli an upward thrust to pierce the pericardium just above its base and inflict a vcr\ 
slight cut over the heart’s apex In fact the cut was so shallow that suturing was not 
necessary It had, however, bled enough to cause a menacing compression, and ue 
reasoned, and rightly too, I feel sure, that it was the compression that had automaticalh 
arrested the bleeding When the sac had been slit and the incarcerated blood turned out 
the heart’s action immediately improved Lifting it from the sac the character of the 
wound was made out and seeing it had ceased to bleed, it was deemed best to let well 
enough alone This case recovered 

Case III — Puiulcut PcucaidxUs It has, already, been touched upon how to secure 
adequate drainage in pericarditis with effusions In this instance the compression nas 
due to a purulent pericarditis m association with a streptococcic pneumonia which, with a 
pleurisy W'lth effusion, involved the left lung There was a leucocyte count of 38,000 
We belie\ed the fluid in the chest to be pjogenic in character, but the needle disclaimed 
this belief Five pints, about, were aspirated, and the fluid being the usual pale, straw- 



J CHRISTOPHER O’DAY 


color, we puzzled over so high a blood count Finally, when the signs of heart compres- 
sion began to appear, and later still when it was claimed that thoracotomy was the only 
alternative, we found on opening into the anterior mediastinum the bulging sac It was, 
to my finger-tips at least, as tense as those I had met before, but without that ugly over- 
lying pool of blood In color it was of that yellowish-whiteness that left no doubt as 
to the nature of its contents This case I operated on at the Japanese Hospital m 
Honolulu A liberal slit m the pericardium with free drainage from the anterior medi- 
astinum through the lower border of the chondro-plastic flap brought this case to an 
uneventful recovery 
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PURULENT PERICARDITIS IN CHILDHOOD^ 

By Ernest G Williamson, MD 

OF Philadelphia, Pa 

Drainage of the pencaidial sac was first recommended by Riolan^ m 
1648, who suggested trephining the lower end of the sternum for this pur- 
pose There is no record of Riolan having put into piactice his suggestion 
In 1798, a century and a half latei, Desault and Larrey attempted to evacuate 
the peiicardial sac by different loutes, but both failed because of mistaken 
diagnosis Laennec in 1819 again advised Riolan’s plan of tiephining the 
sternum The first successful pericardiotomy was done by Romero,- of 
Barcelona, who in 1819 operated upon three patients, two successfully He 
incised the chest m the fouith and fifth interspaces near the sternum First 
rib resection was performed by Rosenstein, of Leyden, in 1881 - 

The practice of paracentesis of the peiicaidium gained much impetus in 
America by the work of John B Roberts and his repoit of 41 cases in 
1876 The prejudice against the proceduie up to this time is shown by 
Rogers who is quoted as saying, “ Paracentesis of the pericardium remains 
always an opeiation of urgency, contra-indicated in a general way eveiy time 
we have reason to suspect a case complicated with some incuiable lesion, 
applicable especially to large acute and chronic effusions of rheumatism and 
to chronic effusions of which the diathetic natuie is not evident In the 

immense majority of cases it is onh’’ palliative ” Roberts suggested the 
treatment of suppurative peiicarditis by insertion of a drainage tube into the 
peiicardial cavity, but apparently had not perfoimed sucii operation 

The first reported case with operation is by Hilsman m 1844 ‘ From 
that date to 1897 Roberts^ collected and lepoited 35 operated cases, 15 
recoveied, 20 died 

Although compai atively few cases of suppurative pericarditis have been 
reported, 117 to date, it is appaiently a faiily common condition Autops)’’ 
records of the Harvaid Medical School, 1896 to 1911, covering 3248 autopsies, 
shows 366 cases of pericaiditis, 6 being purulent® Cnopf found 7 cases of 
suppurative pericarditis in a total of 130 autopsies Wood reports that 
acute pericarditis is found in 4 per cent of all autopsies IMaclachlan reports 
that in the Unueisitj^ of Pittsburgh Hospital an examination of the autopsy 
lecords shows 100 cases of jiencarditis m some form in 975 cases Very few 
were purulent Whitemore ' reports that recoids of the ^Massachusetts Gen- 
eral Hospital show but two cases coming to operation in thirt}-two years 
Records at the Children’s Hosjutal in Philadelphia for the past thiiti-two 
}ears show none but the case being reported coming to operation Therefore 
the question — how many cases are being missed m all of our hospitals’ 

In 1897 Roberts* compiled a list of all reported case‘s to date He 

*Read before the Philadelphia Academj of Surger\, Januarj 3 1927 
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lepoited 35 cases Porter^- in 1900 reported an additional 16 cases In 
1909, Eliot added 22 cases Rhodes- in 1915 reported 13 and 111 1921 
Poole brought the literature to date with a repoit of 13 cases I wish to 
add 18 cases bunging the total number to I17 Of these there were 31 
patients between the age of six and twelve From sixteen months to sixteen 
yeais there were 50 cases Of the total 117. there were 63 recoveries and 54 
deaths, or 54 per cent cures In the childien there weie 25 recoveries and 25 
deaths, or 50 per cent cures By cures is meant recovery from operation 
and subsequent discharge from the hospital with peiicardial infection cleared 
The details of most of these cases are meagre, so a report cannot be made 
on the number of cases with normally functioning hearts one or moie yeais 
after operation 

The cause may be direct extension by contiguity or through the blood In 
most cases the condition is secondary to some other focus of infection ® In 
children it usually follows acute exanthematous diseases, but may follow 
aseptic process anywhere in the body — such as osteomyelitis, otitis and mas- 
toid disease Pneumococcus is the organism most frequently found Other 
organisms have been — staph3dococcus, sti eptococcus, Fiankel’s diplococcus, 
B pyocyanus, B tuberculosis, B coh communis, B influenza and rarely B 
lact aerogenes and B proteus vulgaiis In the pneumococcic type the pus is 
less abundant, thick and creamy In the streptococcic theie is abundant thin 
pus and the membrane is only slightly thickened 

The symptoms are divided by Rhodes - into thiee stages (i) A small 
amount of pus present — symptoms onlj constitutional (2) In which there 
is an increase of exudate up to the limits of elasticity of the sac This is 
the stage usually seen — and gi\es the classical symptoms and signs of pericar- 
ditis with effusion (3) The elasticity of the sac is overcome by the amount 
of exudate , this stage is called by Rehn the “ Herzdruch ” It is produced 
by the intrapeiicardial pressure exceeding the intra-auncular pressure The 
case to be reported illustrated this stage when one day near the close of the 
drainage period, on inigatmg the sac with a tube that did not allow free 
leturn of the fluid, the patient suddenly became cyanotic, showed gieat respira- 
toiy embarrassment, the veins of the neck became distended, pulse irregular 
and complaint made of precordial pain, oppression m the chest and pain in 
the left arm Rhodes^ leports a similar experience, as do also Blake 
and Parker 

A diagnosis is made by the histoiy, recent infection, fevei, usually septic 
in type , rapid pulse, dyspnoea, restlessness possibly cough, and precordial, 
epigastric or abdominal pain ® If moderate effusion — palpitation, dyspnoea, 
and increase of respirations do not occur The pulse is rapid but regular 
As effusion increases dyspnoea, orthpnoea cyanosis, and rapid, irregular heart 
occurs There is high fever and sweating in septic cases ® Wynter states 
that loss of abdominal respiratory movement is an accompaniment of pen- 
caiditis The X-ray aids greatly in arriving at a diagnosis The phjsical 
signs are those of pericarditis with effusion and need no discussion The 
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condition most frequently confused with pericarditis with eifusion is dilated 
heait Roberts^ urged exploratoiy incision down to the heait in patients 
with urgent symptoms that might be due to either condition — then aspirate if 
no pus and dram if pus 

The question of paracentesis m eithei diagnosis or treatment is an inter- 
esting one Rhodes “ states that it is emphatically condemned LeConte 
says exploratory puncture is an essential proceduie m making a diagnosis 
Roberts * prefers incision and exploration lathei than aspiration The dan- 
gers are, puncture of the internal mammary aitery, punctuie of the heait 
muscle or large vessels and the lung The danger most frequently dwelt upon 
IS that of puncturing the pleuia and carrying the infection into the pleura 
and lungs Sick found m the adult that out of 23 cases, in 17 the pleuial 
reflection at the level of the fifth 11b cartilage lay at 01 within the sternal 
border, and in 12 children it was in the same location m ii 

The site of puncture is another point of great variance Roger ^ advises 
the fifth interspace midway between the left nipple and the steinum, penetrat- 
ing directly backwaid Dieulafo}'^ — the fifth mtei space thiee-quaiteis of an 
inch from the edge of the sternum, because experiments conducted by him 
showed the greatest amount of distention here Hobart A Hare, Delome and 
Mignon prefer the sixth interspace Laemiec, Boyer, Richerand, Muller and 
John B Robeits^ piefei the left costoxiphoid notch close to the ensifoim 
caitilage, etc 

Treatment consists of incision and drainage Klose and Strauss col- 
lected a series of 93 cases and reported that of 29 cases treated by punctuie 
alone but 4 lecovered Of 27 treated b) mtei costal incision 10 lecoveied 
Of 37 tieated by wide exposure of the pericardium 21 recovered Whitemoie 
leports a case successfully treated by the closed suction method He describes 
his opeiation as follows “ Novocame anaesthesia Incision thiee-quarters 
of an inch long m the fifth interspace just inside the border of dulness 
Anjesthetize muscles, pericardium and pleura, if in the way Push a large 
tiocai, with cannula large enough to carry a No 10 Fiench catheter, thiough 
the pericaidial wall Quickly slip No 10 Fiench catheter, with end closed 
by a hasmostat, through the cannula Push the catheter m far enough foi the 
tip to go around the apex of the heait and half-way up to the base (8-9 
inches from the skin) Sew catheter in tightly Make suction with a laige 
glass syiinge and allow no an to enter the pericardium Empty pus slowh 
Suction IS done eveiy one to two hours for the fiist twent}'-foui hours, and 
then eveiy two hours until but 3 to 4 c c is obtained at a time Then lengthen 
the time to three or four houis and later to twice in twenty-four hours 
When the amount is only i to 2 cc in twent}-four hours and this amount 
does not increase foi foui days, the cathetei is lemoced” In the case 
lejiorted the catheter ivas removed at the end of the fourth week It is 
doubtful if this treatment would be successful after fibrin has foimed. and as 
but few cases are seen m the hospital before this stage is reached, it \\ill be 
seen that it has a definite limitation 


661 



ERNEST G WILLIAMSON 


The treatment of greatest value is the lemoval of one or more costal 
cartilages, and in some instances removal of a section of the adjacent sternum 
Doctor Brown, m the case to be reported, following the method of Durand,^ 
resected the fifth costal cartilage and a section of the adjacent sternum 
Very good drainage was obtained and the opening was large enough to per- 
mit ready identification of the various structures so that the pleural reflection 
was not damaged Durand and Wertheimer ^ treated their case by resection 
of the seventh costal cartilage and the lower portion of the sternum Poole,*'* 
in his recent survey of the subject, suggests resection of the fifth, sixth 
and seventh costal cartilages adjacent to the sternum He feels it is essential 
to have drainage in the most dependent portion of the sac Roberts * sug- 
gests a chondroplastic operation — resection of the fourth and fifth costal 
cartilages on the left side of the sternum and turning the flap of cartilages, 
muscles, and skin upward He does not think it is essential to have drainage 
at the most dependant portion Porter advocates incision from the middle 
of the sternum out over the fifth cartilage and resection of the fifth cartilage 
from sternum to rib 

The advantage of a drainage tube inserted into the pericardial sac is 
doubtful In most of the leported cases this was not used Drainage was 
provided for by making adequate opening and suturing the edges of the 
incised peiicardium to the skin opening It seems to the author that the 
movements of the heart tend to preclude the formation of pockets Most 
observeis have noted that in effusion the heart is pushed forward against the 
anterior chest wall Therefore if at the time of the operation all pockets are 
broken down they probably will not reform 

Poole ** advocates the treatment of these cases by the Carrel-Dakin 
method In Doctor Brown’s case the pericardial sac was irrigated with warm 
normal saline solution until the twenty-fourth day As the fibrin seemed to 
be accumulating, rather than decreasing, it was decided to use the Carrel- 
Dakin treatment with result that the amount of fibrin and discharge began to 
show a marked decrease and the patient’s temperature began to assume a 
downward trend Robeits and others agree that there is no good reason 
to suppose that irrigation with a mild antiseptic causes any cardiac disturbance 
He suggests that this is so because the reflex irritability of the heart is 
modified by the false membrane 

Jopson m discussing Poole’s paper, when lead before the Academy of 
Surgery (Philadelphia), reported a case m which he tried Carrel-Dakin 
treatment, but discontinued it because the thick mixture of the exudate and 
solution caused embarrassment to the heart’s action 

Beck and Moore,**' in recent experiments on the normal pericardium, con- 
clude that it IS a delicate structure and that slight irritation, even irrigation 
with warm normal saline, usually results in firm adhesions between the two 
layers This evidently does not apply to the infected pericardium for in 
the case to be presented, there is to-day no evidence of a heart crippled by 
adhesions to surrounding pericardium 
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Hall reports a case, diagnosed acute septic pericai ditis, which yielded 
to intravenous injection of 15 cc of a i per cent solution of mercurochroine 
The patient had had a tooth extracted five days previous There is no 
lecord of a culture on this admission to the hospital and no lecord of a 
paracentesis to confirm the diagnosis 

The tieatnient of the infectedi peiicaidium is not sufficient in the tieat- 
inent of these cases It is likely that in all these patients the myocardium is 
markedly diseased, as evidenced by palpitation, tumultuous heart action, 
dyspnoea, tendency to syncope, cyanosis and finally signs of cardiac failuie, 
as anasaica and ascites Doctoi Bi own’s patient showed this condition to a 
inaiked degree and required frequent tappings, and eneigetic medical tieat- 
ment To the cases previously repotted I add the following 

White male, age seven years Admitted to the Children’s Hospital in the service of 
Dr Henry P Brown, Jr, September 26, 1925 Temperature 996, pulse 144, respiration 40 
Previous history, negative except for pertussis several years ago 
Present illness (as given by the mother) Onset seven weeks ago with cervical 
adenitis followed by ptomaine poisoning, vomiting and urticaria This was followed in a 
few days by abscess on left shoulder, posteriorly Taken to another hospital where a 
diagnosis of pneumonia was made The child was critically ill and the parents w'crc told 
nothing could be done for the child and they took him from the hospital 

History in this hospital shows the patient was admitted August 27 with temperature 
104, pulse 100, respiration 32 He had a fluctuating tumor over the left scapula wdiicli 
was incised but no pus obtained A note on the chart stated the contents appeared to be 
gelatinous Following this he had symptoms and findings in the left chest thought by some 
of the men to be patches of pneumonia During this time his temperature fluctuated from 
loi to 98 4 On September 2, X-ray men reported, “ Heart shadow not enlarged Left 
lung shows area of consolidation from root to base upper lobe, suggestive of encap- 
sulated abscess ” 

Repeated exploratory punctures of the left chest failed to reveal pus Some thought 
the mass in left chest involved mediastinal tissues and not heart nor lungs 
September 4 the pulse rate jumped to 150 and remained up 
X-ray on September 25 show'ed heart shadow enormously enlarged to tlie left 
Diagnosis of serofibrinous pericarditis was made and the parents removed the child 
against advice of the physicians Paracentesis pericardii w'as not made 

Examination on admission showed an emaciated boj'^ w'ho appeared to be critically 
ill He was cyanotic , breathing was difficult and rapid Frequent hacking cough Anxious 
expression Very restless Skin dry Conjunctivse reddened Pupils dilated Nares 
dilated with each respiration Marked pulsation in vessels of the neck 

Chest shows rapid respiratory excursions Breathing entirely thoracic Recent 
crucial scar over the left scapula Skin over chest, mottled and dry Resonance impaired 
at left base anteriorly Many fine, crackling rales over both bases and extending to axilla 
No evidence of fluid in pleural cavitj’' 

Heart — dulness markedly enlarged to right and left Sounds, distant and irregular 
Unable to elicit friction rub or murmurs Apex beat, not visible Posterior^ there was 
area of dulness in region of the angle of the scapula 

Abdomen, somewhat distended Liver edge, four fingers’ breadth below the costal 
margin, edge smooth, rather tender Spleen and kidnejs not palpable 

X-ray on admission, September 26, 1925, by Doctor Bromcr, reports. “Marked 
increase in density m left chest from apex to diaphragm Right lung show's less increase 
in density from apex to seventh rib There is extreme increase in the wndth of the right 
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auricle shadow, and of the left ventricle, and also of the base of the heart I think this 
IS due to a pericardial effusion Lung density could be due to a passive congestion” 
September 27 — Coughs considerable, non-productive No pain 
September 28 — Paracentesis pericardii, fifth interspace close to the sternum, by Doctor 
Reilly , 7 or 8 ounces thin purulent fluid removed, with quite marked relief of symptoms 
September 30 — Dr H P Brown under novocaine anmsthesia resected the fifth costal 
cartilage and adjacent portion of the sternum Internal mammary artery ligated Pleural 
reflection pushed aside Pericardium incised Culture taken Considerable thin purulent 
fluid allowed to slowly escape Pericardial opening edge sutured to skin edge Large 
rubber dram inserted through the chest wall to the inner level of the pericardium Rest 
of wound closed with silkworm gut sutures Child stood the operation well and returned 
to the ward in fair condition Culture — Staphylococcus aureus, hremolytic 

Progress — October i — Child sleeps fairly well in sitting position Pulse 160, tem- 
perature loi, respiration 34, pulse intermittent, but volume fair Forcing flu ds 

October 3 — Wound draining freely General condition much improved Pulse inter- 
mittent, rate 100 Liver three fingers below costal margin Spleen not palpable Given 
digitalis in large doses 

October 5 — Pulse 160, temperature 103, respiration 48 Child coughing a great deal 
Wound draining moderately Irrigated with warm saline Considerable fibrin present 
October 7 — Quite ill Given blood transfusion, father’s blood General condition 
improved following transfusion 

October 9 — Pulse again very rapid and weak Patient’s condition is grave 
October 13 — Large amount of fibrin about the opening of the cavity Temperature 
has been fluctuating between 103 and 99 Curved hiemostat passed through opening, 
behind the heart and opened failed to reveal any pus collection 

October 17 — Quite weak Considerable discharge from the wound Given more 
stimulation — chiefly whiskey and digitalis 

October 22 — ^Discharge less in amount but contains considerable fibrin Temperature 
still fluctuating from 103 to 99 Pulse from 160 to 120, but is more regular, skipping 
beat but once m 40 beats There has been oedema of right forearm for past three days 
Right chest aspirated m posterior axillary line, seventh interspace, and 480 c c clear, straw 
colored fluid removed Two Dakin tubes were inserted through pericardial wound and 
carried -just into the sac Carrel-Dakm treatment started 

October 26 — Discharge less and thinner Temperature fluctuating from 100 to 982 
October 28 — General condition much improved Right chest aspirated and 480 c c 
straw colored fluid removed Liver extends to within ( 1 ^ 2 '') of umbilicus 

October 30 — Discharge small in amount, thin Smears show 8-10 organisms to a 
field Breathing much easier 

November 5 — Very little discharge Cultures show slight growth — staphylococci 
Right chest aspirated — 300 cc straw colored fluid removed Pulse still around 140 
Temperature 98-99 

November 6 — Smears show but i or 2 organisms to a field Dakin tubes removed 
November 10 — Temperature normal Pulse 130 There is a swelling m right side of 
neck about the si7e of a pigeon’s egg — under the sterno-mastoid muscle , slightly tender 
Patient complained of pain and tenderness m calf of right leg — no swelling Liver two 
inches from umbilicus When pericardial sac was irrigated 20 cc Dakin’s solution was 
put m, but the tube did not permit free exit of the fluid and patient went into the state 
of so-called, “ Herzdruch ” — becoming dyspnceic, cyanotic, and complaining of pain in left 
chest and abdomen He w'as relieved by permitting free exit of the fluid 
X-ray shows heart shadow much reduced in size Less fluid m right chest 
November 14 — Swelling noted on November 10, has disappeared Patient permitted 
out of bed m chair Sinus still present — very little clear discharge 
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November i6 — ^\¥ound healed Probed, when one dram of clear fluid was obtained 
Right chest aspirated — 300 c c clear fluid removed 

November 19 — Pulse now quite regular, rate 120 General condition good 

December 8 — Patient up and about the ward Gaming weight Lungs show good 
expansion — no evidence of fluid in pleural cavities Heart — area of dulncss but slight!}" 
increased Wound healed Pulse rate 90-110, regular and increased but slightl} on 
exercise Liver still a little enlarged 

December 17 — 'Discharged Gaming weight Color good Quite active and pulse 
remains regular, rate 86-96 Heart regular, sounds clear, no friction, no retraction of 
superficial structures Liver almost normal in size, not tender No oedema of extremities 
Referred to heart clinic for observation Weight on discharge, 47 pounds 

February 6, 1926 — Notes from heart clinic Weight 55 pounds 6 ounces General 
condition good Cardiac dulness in fourth interspace is 7 cm to left and 3 5 cm to right 
of mid-sternum 

March 3, 1926 — Heart slow and sounds dear No evidence of faulty action of 
the heart 

November 13, 1926 — Seen by Doctor Brown General condition excellent Heart 
action regular, no evidence of pericardial adhesions No dyspnoea on exertion Gaming 
weight Mother states he was never better 

REPORT or CASES REPORTED SINCE THE PAPER OF POOLE IN I92I 

1 Durand and Wertheimer ” report case of male, age thirty-seven Operated nine 
days after admission (August 9, 1919) Patient had infected hemopencardium after stab 
wound Treated by resection of seventh costal cartilage and lower portion of the 
sternum Recovery 

2 Cassidy, M A , Moon, R 0 , Peely, F LeQ reports male forty-two, who was 
seen 111 attacks simulating Angma-pectoris There was history of three separate attacks 
of gonorrhoea m two years He died three days after admission No operation Autopsy 
revealed suppurative pericarditis, thought to be gonorrhoeal m origin 

3 Whitemore^ reports boy, age twelve years Seen May 8, 1920 Previous history 
of measles with normal convalescence On April 27, day following recovery from measles, 
he was taken with sudden chill and high temperature On May 8, pneumonia right base 
and empyema left side chest Closed suction operation On Atay 15, temperature 100-102, 
respiration 35, pulse no X-ray showed heart shadow enormously increased Aspiration 
revealed thin pus Culture, pneumococcus type i Drainage by closed suction Good 
recovery Patient had to have bilateral mastoid operation before discharge from 
the hospital 

4 Klose, H , and Strauss, H operated on a man of forty-one years, who had 
marked adhesions to surrounding mediastinal structures He died a few days later 

5 and 6 Hilse reports two cases m which there were adhesions between the heart 
and pericardium One, male nineteen, operated on by Ollier’s method, died The other 
a male, age twenty-seven, operated upon by Rehn’s method got well although examination 
on discharge from the hospital showed retraction of the chest wall and diaphragm with 
each heart beat 

7 Gamberini^ operated on male, age seven years A second operation was neces- 
sary sixteen days later because of insufficient drainage At second operation a section of 
the sternum was resected and drainage was instituted posterior as well as anterior 
Fistula: persisted for some time — 5 or 6 months There was recovery with good health 
four years later 

8 In Apfel’s'^ case, a boy age twehc vears, a pulsating mass appeared at the 
left border of the sternum at fourth costal cartilage Tins was found to be infected peri- 
cardium and was drained Patient died 
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9 Orsini“ reports male, age sixteen years, admitted December 3, 1921 with signs 
of pneumonia Aspiration on December 23 revealed pus in the pericardium Patient died 

10 and II Jopson’^ and Muller"’ m discussing Poole’s paper each reported a case, 
Muller’s patient, male of sixteen years, recovered Jopson’s patient, adult male, died 

12 Duiour and Baruk"’ report a patient, age twenty-two, admitted to the hospital 
with vomica Pleural cavity explorations were negative Paracentesis pericardii revealed 
purulent fluid He died without operation Autopsy showed communication between 
posterior portion of pericardial sac and bronchi 

13 Muniaqurria and Zeno°' Male, four years Pericardiotomy with drainage on 
July 12, 1923 Good recovery Child showed positive tuberculin test and was thought to 
have pulmonary tuberculosis Question if pericardial condition was of tubercular origin 

14 CoTLiN, Mlle and Gantier"® through the fourth interspace aspirated the peri- 
cardium a number of times in a male, six and one-half years old Recovery 

15 Hall and Townrow“ report, male seventeen, who was admitted to the hospital 
on September 26, 1923, with primary pneumococcal pericarditis Paracentesis pericardii 
gave considerable relief Paracentesis on October i was followed by resection of the 
fifth rib and drainage Empyema of left pleura, thought to be secondary to the pericardial 
infection was drained on October 31 Patient was discharged December ii and was in 
good health one year later 

16 Wood and Bradley “ had a patient, male, age four years and nine months, admitted 
April 8, 1923, following measles Diagnosis on admission, broncho-pneumonia April 12 
they drained the second left interspace for a collection of pus Drainage ceased in five 
days Needle inserted deeply through the wound revealed more pus Pericardiotomy on 
April 21, after resection of the third rib Irrigated with Dakin solution Drainage poor 
and wound had to be opened several times Wound healed and on May 6 patient was 
discharged m good condition 

17 Adshead”® in Royal Naval Service treated male twentv-two vears who was 
admitted to the hospital with double pneumonia on April 18, 1925 On May i pericardial 
effusion was noticed Paracentesis pericardii on May 3, pneumococcic pus, fifth left costal 
cartilage and part of the rib was resected on May 4 Pericardial sac irrigated with acri- 
flavme and hypertonic salt solution for three weeks Patient developed general ascites 
and urine showed cloud of albumin and red blood cells Ascites aspirated July 24 a large 
abscess posteriorly between the base of the lungs and dome of the diaphragm was drained 
This was followed by speedy recovery 

18 Doctor Brown’s patient — case reported 
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PHLEGMONOUS GASTRITIS ^ 

By John C A Gerster, MD 

OP New York, N Y 

FROM THF CUVICS HBORATORtES 01 MT SI\ HOSPITAL 

Phlegmonous gastritis is a rare condition desciibed since ancient times, 
beginning with Galen It is an infection of the stomach wall characterized 
by seio-puiulent oi fibiino-puiulent inflammation, chiefly localized in the 
submucosa, but moie oi less involving other la5'ers It may occui either as 
a phlegmon or as an abscess or as a combination of the two The phlegmon 
may be diffuse or circumscribed In ancient hteiature, only the abscess 
form was recognized 

The fiist accuiate pathological description of a phlegmon was made by 
Cruveilhier (1820) In Raynaud’s collection (t86i) half the cases were 
abscesses, and the othei half phlegmons Later, with the advent of abdominal 
suigery, phlegmons weie more easily lecogmzed so that m Sundberg’s collec- 
tion of 215 cases (1919), 85 pei cent repiesented phlegmons, 12 per cent 
abscesses, and 3 per cent a combination of the two Of the 185 phlegmons, 
158 were diffuse, and 27 cii cumscnbed 

With the larger mateiial available duiing recent yeais, it is apparent that 
the piocess may vary greatly in its intensity, as illustrated by certain subacute 
and chronic types to be mentioned later 

The acutely inflamed stomach wall is usually dense and rigid," but in 
some cases may be of soft, spongy consistency Thickening of the wall may 
be little moie than normal, 01 may reach a degiee described in Hall and 
Simpson’s case, where relative size of wall and cavity bore a striking resem- 
blance to that of the uteius Circumsci ibed phlegmons and abscesses occur 
more fiequently in the p3''loric region than elsewhere Abscesses of the 
stomach wall have been known to reach the size of a Baitlett pear While 
most phlegmons can be diagnosed giossly, a definite number of othei s merely 
show an acute swelling, the chaiactei of which can only be determined by 
micioscopical examination 

The mucous membiane is at times unchanged, both on gross and on 
microscopical examination, at othei times, all varieties of thickening and all 
degrees of oedema as well as hypeiiemia, punctiform hemorrhages, hemor- 
rhagic erosions, and ulceiations, may be found Moieover, theie may be 
peifoiations of the mucosa, thus peimitting spontaneous drainage into the 
gastric cavity Involvement of the musculans and seiosa is common Peri- 
tonitis OCCUI s in from 60 to 70 per cent of the cases, but is not invariable In 
one-third of the fatal cases theie was no peritonitis (Sundberg) Left-sided 
pleurisy, pericarditis, and bronchopneumonia have been complications 

’Read before the New York Surgical Society, January 12 1927 

“Virchow, at the autopsy on a case of Ackerman’s, remarked that if such a con- 
dition involved the skin it would be called 1 carbuncle 
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Streptococci are the oiganisms most frequently found f/O per-cent ) , but 
staphylococci, pneumococci, B coh, and B subtihs also occurred 

Phlegmonous gastritis occurs mostly in the working classes, and is three 
times as fiequent among men as among women The majoiity of the 
patients are between twenty and sixty years of age 

As constitutional predisposing causes may be mentioned, exhaustion from 
hard labor, alcoholism, chronic gastritis, and hypoacidit} of the gastnc juice 
The bactericidal pioperties of normal gastric juice and, conversely, the 
increased likelihood of infection definitely associated with low acid figures, 
must both be taken into account Sundberg states that theie was no histoi} 
of hyperacidity or even of normal acidity of the gastnc juice m the cases he 
leviewed This observation is confirmed in a majoiity of the cases which 
the author has been able to collect since that time, in which gastric analyses 
were reported In this connection a repoit of Stieda is of interest In 64 
cases of gastric opeiation on patients with low acid values, post-opeiative 
infections developed in 17 (30 pei cent ), while in 35 cases in which the 
acidity was high or of normal value, there were onl) 2 (6 per cent ) cases 
of infection 

Bumm’s recent experiments m vitto demonstrate the antiseptic qualities 
of normal gastric juice He maintains that m anacid stomachs bacteria remain 
alive If stagnation be present, the products of decomposition favoi bac- 
teiial growth and increased virulence 

There are a few instances m which trauma has plajed a definite etiological 
role In chronic gastritis the mucosa is moie susceptible to trauma than when 
normal, and it must also be remembered that stieptococci can penetrate 
mucous membrane without causing a local reaction at the point of entry 
Actual injury to the gastric mucosa by chemicals and di ugs 01 by the poisons 
of spoiled food (see below) is occasionally noted m the etiology External 
trauma, such as that caused by the kick of a hoise or a fall from a scaffold, 
striking the epigastric region, is of occasional etiological importance Gastric 
phlegmon has been associated with ulcer or cancer of the stomach in ovei 
So^cases ■' 

Phlegmon of the stomach rarely occurs as part of a general sepsis w'lth 
purulent metastases m various organs On the other hand, ceitain unknown 
predisposing factors may exist, for it was noted that during a large epidemic 
of puerperal sepsis m Prague m 1847, several cases of phlegmonous gastritis 
were observed among those coming to autopsy Cases of phlegmonous gas- 
tiitis are also seen follownng erjsipelas^ or furunculosis 

A man of forty-nine years (reported bj Sundberg), suffering from chronic pulmo- 
nary tuberculosis, after five days’ ingestion of potassium iodide, de\ eloped a se\cre 
pustular acne, his general condition became poor, and he died within a week At 
autopsv a large recent ulcer at the pjlorus was found, while in other parts of the 
mucosa there were areas of suppuration varring m size from a pea to an almond, with 

’ See Cases Nos 45, 46 and 47 in appended table more full} reported as Cases I, II 
and III in text 

‘See Cases Nos. lO and 45 (Case I m the text) 

669 



JOHN C A GERSTER 


small perforations into the lumen of the stomach Similar lesions existed m the duode- 
num and upper jejunum These suppurative foci grossly resembled the acne pustules 
of the skin and the larger ulceration at the pylorus was held to represent a carbuncle 
Microscopical examination of the umnvolved gastric mucosa showed chronic gastritis 

Besides erysipelas, furunculosis, and puerperal sepsis, as just noted, 
gastric phlegmon has occurred m connection with smallpox, scarlet fever, 
acute polyarthritis, and pytemia 

Direct contact of the gastric mucosa with infectious material has also been 
followed by phlegmon For example, it has occurred after tonsillitis, stoma- 
titis, pharyngitis, purulent bronchitis, diamage of abscesses of the oral 
pharynx, and extraction of carious teeth In one case it followed a meal of 
calf’s liver from an animal which had probably died of sepsis In another 
instance, all the guests at a party became gravely ill after a meal, but only 
one died, and autopsy showed a phlegmonous gastritis 

Lastly, there is a large group in which no ascertainable cause exists — the 
so-called primary idiopathic form 

The typical symptoms are Sudden onset, with profound prostration, high 
fever, chills, intense epigastric pain and tenderness, repeated severe vomiting, 
and more or less local rigidity A symptom fiist noted by Deminger (1879) 
and occasionally confirmed since then is lack of pain when the patient is 
made to sit up This symptom was obseived by Sundberg independently 
In some cases of spontaneous recovery from gastric abscess, a definite tender 
epigastric tumor has developed in the couise of days, and spontaneously sub- 
sided after the vomiting of pus Graphic descriptions of these are quite 
frequent among the earlier reports 

The vomiting of macroscopic pus or the piesence of bacteria in the 
vomitus are rare Macroscopic pus in the stools has occasionally been noted 
As a rule, the white blood cell count is high — between 20,000 and 30,000 
Extreme restlessness up to within a few hours before death has been noted, 
in other cases there was marked apathy 

Diagnosis is rarely made before opeiation Usually the condition is mis- 
taken for acute perforated gastric ulcer, acute pancreatitis, or acute chole- 
cystitis High fever and lack of increased pain upon sitting up (Deininger’s 
symptom) speak for gastric phlegmon as against perforated gastric ulcer 
Before the onset of peritonitis (as noted elsewhere this was absent in one- 
third of the fatal cases) abdominal puncture would be negative, both in 
phlegmonous gastiitis and in acute pancreatitis Abdominal puncture after 
the onset of peritonitis would exclude acute pancreatitis With the abdomen 
opened, the condition has been recognized m the acute fulminating type by a 
number of observers On the other hand, it has been mistaken for a neo- 
plasm in chronic cases, and only'^ upon examination of the resected specimen 
has the actual diagnosis been made Aspiration of pus from the thickened 
gastric wall with a fine needle has been of diagnostic aid a number of times 

The average duration of the disease is one or two weeks, but several 
deaths have occurred within a few hours of onset The moi tality is 92 per 
cent (Sundberg) 
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Regarding surgical efforts to control this condition, it ina} be noted that 
success has been repoited following simple drainage down to the gastric 
peritoneum, gastrostomy, and gastro-enterostomy , but these cases may be 
classed as examples of spontaneous lecover} There ha\e been eight success- 
ful resections if we include Cases IV and V of Bircher for so-called gastritis 
putrida, which he maintained is a beginning stage of phlegmonous gastritis 
The successful cases of Koenig (one, 1911) and Dahlgren (two, 1918) were 
of long standing and afebrile , and the pre-operative diagnosis was carcinoma 
Zoeffel’s (1913) patient was ill for six days, there was no fever, the pulse 
was 64, and the pre-operative diagnosis was slow perforation of a gastric 
ulcei Oratoi (1926) operated for acute perforation of a gastric ulcer on 
the gi eater cuivatuie, 19 cm from the pylorus, around which was an area 
of circumscribed phlegmonous gastritis the size of a saucer The two suc- 
cessful lesections of Bucher foi gastritis putrida were done on chronic cases 
with pi e-opei ative diagnoses of pyloric stenosis Novak (1919) successfully 
peifoimed pyloiectomy for a large submucous abscess 

The recent important contribution of Orator, from Von Haberer s clinic, 
draws attention to phlegmonous gastritis of the stomach as a post-operatne 
complication Four cases are leported The first followed gastio- 
enterostomy foi an inopeiable carcinoma of the pylorus in a young woman 
The second case was that of a man of twenty-nine Gastro-enterostomy for 
duodenal ulcer had been done in 1919, jejunostom} for gastrojejunal ulcer 
with dense extensive adhesions in 1921 , and subtotal gastric resection for 
gastrojejunal ulcer in 1922 Theie followed a phlegmonous infiltration of 
the submucosa around the anastomosis which involved the seromuscularis, 
causing a fatal peiitonitis (The total acidity \aned from 62 to 74 in this 
case ) Ihe third case followed lesection (Billroth II) foi a chiomc ulcer 
diagnosed as carcinoma '' The fourth (Orator’s onn) was that of a man of 
forty, on whom a Billioth I resection for duodenal ulcer was done The 
patient died on the fifth daj with signs of gastric retention Autopsy showed 
a greatly dilated stomach, there was no leak at the suluie line and no perito- 
nitis The duodenum and jejunum were dilated up to a point 20 cm beyond 
the duodenal-jejunal flexuie Grossly, there Avas marked SAA^elling of the 
gastric AA^all , but only on microscopical examination was it ascertained that a 
typical phlegmonous gastritis existed Orator points out that such jiost- 
operatne inflammatory changes (of a less se\ere character) may occur moic 
often than one w^ould imagine Moieo\er, it is possible that such inflam- 
matoiy reactions confined to the region of a gastro-enterostoni) oj)ening ma\ 
constitute a predisposing factor for subsequent deAelopment of peptic ulcers 
in this locahtA Therefore, he adcises routine microscopical examination of 
stomach tissue fiom those djing with the sAinptoms of persistent gastric 
dilatation, especial!} A\hen peritonitis is absent 

In eAer\ large series of gastric carcinomata there are reports of patients 
A\ho remained aacII a cars after palhatne operations It has been noted aboAe 
' These three cases occurred at \’on Eiselsberg s clinic 
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that the pre-operative diagnosis in the cases of Koenig and Dahlgren was 
tumor, and that only after resection was the true condition recognized 
Orator cites the case of a man of sixty-thiee with an apparently inoperable 
carcinoma growing to the anteiior abdominal wall, arising from the lesser 
curvature with involved lymph-nodes i caching to the cardia, for which gastro- 
entei ostomy with entero-anastomosis was pei formed Seven years later the 
patient reported himself m good health 

The extensive inflammatoiy changes noted in linitis plastica, which often 
are extremely difficult to distinguish from scirrhous carcinomatous involve- 
ment, may represent the final stage of a subacute diffuse phlegmon of 
the stomach 

Lastly, among a large series of resected stomachs Oiatoi found four cases 
of hour-glass contracture, in which submucous cicatricial changes extended 
fai beyond the customary distance of involvement around ulcers — conceivably 
the end-stages of healed phlegmons 

The case of Stapelmohr (40 in the appended table) seems to piove this 
point A woman of forty-eight years was operated on eleven days after the 
onset of symptoms A phlegmonous gastritis was found, the inflammation 
involving the omentum, transverse colon, mesocolon, and gastrocolic ligament 
Pus aspirated with a fine needle from the gastric wall showed stieptococcus 
and B subtilis Five years later examination of the patient, who was then 
in perfect health, showed absence of free hydrochloric acid and an hour-glass 
conti action of the lesser curvature 

From the foregoing evidence one must conclude with Sundberg and 
Orator that there are many cases of phlegmonous gastiitis which recover and 
are not diagnosed as such 

In 1919, Sundberg published a most compiehensive monograph which 
included a review of 215 cases In addition to these, the authoi has been 
able to collect 48 Of this number, 5 cases were found among 5200 autopsies 
at Mount Sinai Hospital The material fiom one case has previously been 
demonstiated and appears m the literature The four others are now pub- 
lished for the first time A surgical summary of these 263 cases is appended 
In passing, it may be mentioned that among 1200 autopsies at the Lenox Hill 
Hospital no example of phlegmonous gastritis was encountered 

The five case histones and autopsy reports from Mount Smai Hospital 
follow in brief _ / 

Case I — Phlegmonous Gast)itis, Vlcci , Eivstpelas — Solomon W, fifty-two years, 
admitted to the medical side of Mount Sinai Hospital, July 8, 1909 Previous historj 
was negative except that the patient had been in the habit of taking two or three 
whiskies daily before meals There was also a history of erysipelas of the leg five 
weeks before admission 

The piesent illness began five days before admission, with sharp epigastric pain, 
frequent vomiting, chilly sensations, but no actual chill, and high fever Ihe patient 
was markedly prostrated, but after three days felt better and got out of bed, weak lut 
comfortable The, pain returned twelve hours before admission, with fever, mar ec 
prostration, and dyspnoea The hands and feet were blue There was a diffuse erjt ema 
over the entire body 
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Physical cxaimnation showed an almost moribund nnn, with marked d^spncea and 
O'anosis, the pulse was rapid and weak In the upper abdomen there was a firm, 
exceedmglj lender, smooth mass, filling the entire epigastrium Ihe abdomen was 
moderately distended, but there was no free fluid The legs showed liealcd ulcers, with 
irregular, w'ell-defined, dull bluish areas around them The patient died two hours 
after admission 

Autopsy No 1802 Serous peritonitis Lower end of oesophagus iinohcd (4 cm 
from cardia) Entire stomach w-all thickened and cedematous Small ulcer on greater 
curvature, 5 cm from pylorus Duodenum normal 

Microscopical examination Acute suppuration of all coats of oesophagus and 
stomach, except mucous membrane, which was slightlj invohed 

Culture from submucosa of stomach showed streptococci Spreads from iinohed 
areas of leg and thigh aftei long search showed single chain Gram-positne cocci 

C\si II — Phligmouous Gafliitis, Pcpltc Ulcci , Ga<;ti o-cntci osiotnv — Clara S, 
single, tw’cnt\-se\tn jears, admitted to Mount Sinai Hospital (scr\ice of Dr Alfred 
Mejer), June 29, 1913 No prcMous historj of gastric trouble 

Six da\s before admission the patient suffered from headache and fever, no chills 
For the first three days she vomited three or four tunes dailj, on the fourth day voniiling 
was incessant The voniitus w'as foul smelling and dark green , no blood was present at 
any tunc Ihere was no pain and no jaundice 

Phjsical exainination on admission showed abdomen lax There was slight tender- 
ness over gall-bladder Meltzer test positne Rest of examination was negative The 
temperature on admission was 104 Blood count gave white cells 20,000, pohmoipho- 
miclears, 81 per cent The temperature \aned from 100 to 105 dailj 

On July 3 the patient was seen by Dr A V Moschcowitz who made the diagnosis 
of probable appendicitis, with possible complicating pvlephlebitis, and adeiscd operation 
The patient W'as transferred to the serMce of Dr A G Gerster Ihc white blood-cells 
then w’cre 22,900 , iiolyniorphonuclears, 87 per cent 

At operation the same day (Doctor Aloschcowntz) the stomach wxas found matted 
to the diiodeiiinii w’lth yellow'ish-grecii fibrin, which extended along the greater curvature 
towards the cardia The stomach and duodenum were markedly thickened, cedematous, 
and friable A posteiior gastrojejunostomy was cslabhshcd, with local drainage The 
patient died at i i> m , July 4 

Autopsy I\o 2371 Plastic peritonitis over upper abdomen Gastro-enterosloiny 
Pyloric ulcer The submucosa of entire pyloric end of stomach infiltrated with purulent 
exudate Several abscesses surrounding ulcer 
Cultuics showed streptococci 

Casl hi — Phhqmonons Gn?//i/iv, Pyloiic Ulcci, Healed Dtiodciial blcei ~ 
Jacob K, forty-eight years, admitted to Mount Sinai Hospital (service of Dr A A 
Bull), July 19, 1915 Previous hislorv was negative Present illness began six davs 
Iieforc admission when transient front d headache developed Iwo days later, headache 
recuired, and there was sudden onset of severe epigastric pain with an attack 01 
vomiting Pam continued The patient vomited three times two nights ago There 
had been no bowel movement The night before admission the stonnch tube was 
passed but there was no return 

Physical examination on admission showed a moribund nnn, with signs of puinionarv 
oideiin and peritonitis The temperature was 1036 The patient died three hours 
after admission 

'\utopsv No 2544 Sanguino-puriileiit fluid m peritoneum, conlainiiig streptococci 
Phlegnioiious gastiitis of entire stomach involving all walls, especially the submucos i 
ami mucosa Old ulcer at pvloriis healed ulcer 01 duodenum 

tvsr IV— (Same as Case No 14 01 sumniarv ) —Phlcqiiwitoit’; Afn/ii/is— Nalh.in 
P si\t\-fi\e vears ulmitted to Mount Sin u Hospital (service ol Dr \ \ 

Mevschcowitr), Mav 14 1917 at n 30 r m Previous historv negative 
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Present illness began two days before admission wbcn the patient suffered from 
diffuse abdominal cramps, locali7ed more to the right half of the abdomen He had 
vomited several tunes, there had been no bowel movement for the past two davs 

Physical examination on admission showed an old man, acutely ill The abdomen 
was tense and rigid, the tenderness being most maiked m the upper abdomen Rebound 
tenderness throughout Pre-operative diagnosis was diffuse peritonitis, probably appendi- 
citis or perforated gastric ulcer 

At operation (the author) on May 15, at 1250 am, revealed a diffuse purulent 
peritonitis with a sparse amount of greenish purulent exudate in all parts of the 
abdominal cavity The pyloric portion of the stomach was markedly injected and 
thickened, in contrast to the duodenum and upper part of the bodv of the stomach 
There were flakes of fibrin along the lesser curvature All lymph-nodes in the abdomen 
were enlarged No fat necrosis was present The rest of the abdominal organs — gall- 
bladder, appendix, large intestine, etc — were negative The pancreas was inspected 
through unchanged lesser omentum Drainage was instituted, and the wound closed 
Diagnosis Phlegmonous gastiitis with general peritonitis The patient did not react 
well, and died twenty-four hours later 
Cultures showed pneumococcus 

Autopsy No 2891 Acute phlegmonous gastritis Fibrino-purulent peritonitis 
Pyloric two-thirds of stomach involved , wall 2 cm thick, due to swelling of mucosa and 
submucosa In antrum there were two large necrotic patches of mucosa, 3 to 4 cm 
square No ulcers Duodenum and oesophagus normal 

Microscopical examination Throughout entire wall of grcatlv thickened stomach 
there was tremendous oedema and purulent infiltration Great number of veins filled 
with blood-platelet thrombi Gram-We'gert stain showed cocci throughout section, 
mainly lanceolate in shape 

Case V — Phlcgvwnons Gastntn — Susie J, obese negress, forty years, admitted to 
mount Sinai Hospital (service of Dr C A Elsberg), February ii, 1923, with history 
of generalized abdominal pain, vomiting, fever of 104, and chills for the past two days 
No antecedent history 

Physical examination on admission showed general abdominal rigidity and tender- 
ness, no masses, no fluid wave The provisional diagnosis of acute pancreatitis (Dr H 
Neuhof) was made At 10 tm the same day the blood count was White cells, 9000, 
polymorphonuclears, 78 per cent The next day the patient was delirious and the high 
fever persisted Abdominal puncture (Dr Ira Cohen) yielded sero-purulent fluid, in 
which hsemolytic streptococci were found The patient died at i 45 p m 

Autopsy No 4191 Phlegmonous gastritis involving the stomach wall from the 
cardia to the pylorus and the first few centimetres of the duodenum was found, the 
process being most marked m the antrum Localized perigastric abscess No ulcers 
Luetic aortitis 


Table I 

Surgical Summary of 263 Cases 



Recoveries 

Deiths 

Exploratory laparotomy with drainage 

2 

23 

A 

Gastrostomy 


2 

Gastro-enterostomy , 


1 

Jej unostomy 

8 

10 

Resections 


1 I 

Drainage of abscess 


5 

Post-operative phlegmonous gastritis 
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CONCLUSIONS 

1 Phlegmonous gastntis is a raie condition, the varieties and 
pathogenesis of which are becoming moie cleaily recognized as material 
accumulates 

2 It may be assumed that theie are 

a Mild cases in which recoveiy may occur without the condition being 
lecogmzed , 

b Fulminant types, ending m deatii within a few houis, 

c Acute cases, running a comse to two or thiee weeks, usually with a 
fatal outcome, but occasionally undei going spontaneous recoveiy with moie 
or less pi otracted convalescence , ® 

d Subacute, chionic foims which may simulate neoplasms, the less exten- 
sive types of which may lead to cicatiicial changes m the gastric wall, depend- 
ing on then extent and location 

3 Cures leported following palliative suigery, such as local drainage or 
gastro-enterostomy, may propeily be consideied as spontaneous recoveiies 

4 Resection is the opeiation of choice when feasible It gives a higher 
moitahty in lecent cases than in those which have lasted for some time 
befoie reaching the suigeon 

5 Post-operative phlegmonous gastntis is probably of moie frequent 
occurrence than is realized, and hence it is advisable to make microscopical 
examinations of tissues fiom the region of anastomoses in all cases coming 
to autopsy 

BIBLIOGRAPHIi^ 

Ackermann (1869) Virchow’s Arch, vol xlv, p 39 

Anderson (1922) Canadian Med Jour , vol xii, p 492 

Bardy (1910) Finska Lakarsallsk Handl , p 579 

Bircher (1924) Deutsch Ztschr f Chir , vol clxxxvi, p 409 

Brooks and Clinton (1922) J Michigan Med Soc , vol xxi, p 193 

Bumin, R (1925) Deutsch med Wchnschr , vol h, p 434 

Businco ( 1923 ) Rif orma med , vol xxxix, p S77 

Cange and Micheleau (1921 ) Pans med July 16, p 64 

Cruveilhier (1862) Traite d’anat path generale, Pans, T iv, p 485 

Eurich and Phillips (1921 ) Lancet, vol 1, p 910 

Fahmy, T (1921 ) Theses de Lausanne 

Fink (1916) Boston Med and Surg J, vol clxxv, p 795 

Galen See Sundbergs Extensive Historical Review 

Gerster (1919) Med Record, New York, vol xcv, p 502 

Guibal, P (1925) Bull et mem soc nat de chir , vol h, p 468 

Hickel, P (1922) Bull et mem soc anat de Pans, No 19, p 257 

Kister (1925) Rev from Russian, cf Zntralbl f Chir, 1925, p 1401 

Lawrence, J S (1926) Boston Med and Surg J, vol cxcv, p 800 

Lehnhoff (1917) J Amer Med Assn , vol Ixviii, p 966 

Moynihan (1922) British J of Surg, vol x, p 40 

MacAuley (1922) British J of Surg, vol x, p 40 

Novak (1919) J Amer Med Assn, vol Ixxin, p 1038 

Orator, V (1926) Arch f khn Chir, \ol cxl, p 378 

° The abscess cases fall in this group 


681 



JOHN C A GERSTER 


Owen, D R (1926) Lancet, vol 1, p 865 British Med J , vol 1, p 787 
Pech, H (1922) Theses de Pans, 1923 

Rixford, E (1917) Trans Amer Surg Assn, vol xxxv, p 472 
Sandehn (1922) Finska Lakarsallsk Handl , p 64 
Schoo (1918) Nederl Tijdschr v Geneesk, vol Ixii, No i, p 1600 
Secchi, R (1919) Riforma med , vol xxxv, p 569 
Shatara (1918) J Amer Med Assn , vol Ixxi, p 2130 
V Stapelmohr (1925) Wien khn Wchnschr, vol xxxviii, p 1010 
Stieda (1900) Deutsch Ztschr f Chir,vol Ivi, p 212 
Stohr (1926) Wiener khn Woch, vol xxxix, p 525 
Sundberg, H (1919) Nord med Archiv,vol h, p 303 
Westbrook, R W (1916) Long Island Med Jour, vol x, p 525 
Zoepffel (1923) Deutsche Zeitschr f Chir, vol clxxxn, p 158 


682 



BENIGN HYPERTROPHY OF THE STOMACH AND 
LINITIS PLASTICA 
By Kirby Dwight, MD 
OF New York, N Y 

The question of chionic diffuse thickening of the walls of the stomach 
has interested pathologists and suigeons foi many years 

There is a considerable literature on the subject, but owing to the inherent 
difficulties m the way of an exact pathological diagnosis in these cases and 
the rarity of then occuiience, there has been, and to a certain extent still is, 
a decided divergence of opinion as to their classification and as to the inteipre- 
tation of then pathology A number of teims have been used to designate 
the same condition, and to make the confusion woise a numbei of essentially 
different pathological processes, on account of their superficial similaiity, have 
been given the same name and tieated as one disease 

This diffuse induration or hypeitiophy — diffuse to diffeientiate it fiom 
the local induration of benign or malignant ulcer — may be geneial oi confined 
to a portion of the stomach If the foimer, it may be accompanied by a great 
diminution in the size of the organ, and the condition generally known as 
leather bottle stomach or linitis plastica is piesent 

In former days this was usually discoveied unexpectedly by the surgeon 
on opening the abdomen or more frequently by the pathologist in the course 
of an autopsy Now it should be recognized by the rontgenologist The more 
local type, however, which may or may not be an earlier stage of the general 
type, still presents difficulties in diagnosis even with the help of the 
Rontgen-ray 

To begin with it is most often seen in the pyloric portion of the stomach 
where carcinoma is so frequently found The symptoms correspond to those 
of carcinoma oi indurated peptic ulcei Finally the X-ray, upon which we 
have come to depend so largely for the diagnosis of stomach conditions, does 
not seem able to differentiate the vaiious pathological conditions, which may 
be found heie, into then tiue classifications 

The following two cases, which weie operated upon by me at the 
Roosevelt Hospital, both came to the operating table with the diagnosis of 
carcinoma of the pylorus Immediately upon palpating the stomach it was 
felt in each case that here was no ordmaiy caicmoma or ulcer, and in each 
there was great unceitainty as to the nature of the lesion and doubt as to the 
proper method of procedure 

Case I — Male, age twenty-seven years, was admitted to hospital September 9, 1924 
Past Htsfoiy — Measles as a child Pneumonia at eighteen Denies lues 
Wassermann taken at Marine Hospital four years ago, negatne Treated for duodenal 
ulcer at Long Island College Hospital one year ago Wassermann taken there also 
negative 

* Read before the New York Surgical Society, January 26, 1927 
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Picsoit Illness — Began about two and onc-half years ago with belching of gas and 
eructations of sour fluid These symptoms became worse and about two years ago he 
began to have gnawing pains in the epigastrium These pains had no relation to meals 
and were not relieved by taking food The pam became worse and the attacks more 
frequent and then vomiting began He was benefited by a course of treatment one 
year ago, but for the last two months the pam has been bad, and for the last three 
weeks, though he has eaten little, he has vomited almost daily Bowels regular No 
blood in stools He feels weak and he has lost ten pounds in the last year and ten 
pounds the year before last 








4 

4 ^ 


Physical ciavnnation levealed the abdomen a little sunken, no masses Liver and 
spleen not felt Slight tenderness in epigastrium and a little muscle spasm Normal 

temperature Blood counts normal Stools 
negative for blood Urine negative Gas- 
tric test-meal showed normal amount of 
fiee hydrochloric acid and of total acids 
Rontgen-ray examination by Doctor 
Steiner “ There is an ai ea in the antrum 
of the stomach, 354 cm proximal to the 
sphincter, that is lacking m pliability 
There is a small six-hour residue The 
plates suggest an organic change in the 
extreme pyloric end of the stomach The 
findings aie not those of an ulcer and not 
tj'pically those of a growth There may 
be a band of adhesions lying across the 
stomach at this point and crossing the 
defect The probabilities are that this is 
an infiltrating type of new growth ” 

Opciation — September 24, 1924 The 
stomach was normal m size There was a 
pronounced thickening of the stomach wall 
in the pylorus, a little proximal to its junc- 
tion with the duodenum It formed a ring 
about 3 cm wide around the pylorus and it 
extended upward toward the cardia (more 




J 




r 


i 














Fir r — Case I Appearance of stomach before 
operation showing the stenosis of the pylorus and the 
rigidity of Its walls 


along the lesser curvature than the gieater) foi a distance of 15 cm, diminishing in 
degree as it extended upward This thickening was regular in outline smooth and with 
an elastic hardness Nothing to suggest the crater of an ulcer could be felt The 
pylorus was evidently partially stenosed by the thickened ring There were a few 
adhesions between the pylorus and adjacent structures The duodenum was quite adherent 
to the gall-bladder, which was sharply angulated by the adhesion, but otherwise normal 
There was no induration along the lesser 01 greater curvatures and there were no 
enlarged lymph-nodes and no nodules in the liver 

A partial gastrectomy was done, excising about 10 cm of the stomach It was not 
possible to get entiiely beyond the indurated area and the line of resection showed the 
thickened stomach wall, white and moist looking The mucous membrane did not 
prolapse as usual over the cut edge of the stomach and in making the anastomosis it was 
necessary to use care to pick up enough mucosa in the suture The stump of the 
duodenum was inverted and a posterior gastro-enterostomy was made, end of stomach 
to side of jejunum 

Pathological ciaimnatwn by Doctor White Macroscopic The specimen consists 
of a portion of the stomach still preserved m its tube-hke shape The external sur ace 
IS somewhat congested and no longer glistening, but it is smooth, without elevations or 
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puckered contracted portions The stomach wall is everywheie greatly thickened, hyper- 
trophied and cedematous This hypertrophy is more pronounced as one approaches the 
pylorus It IS 5 cm in thickness at the cut fundus and 9 cm just proximal to the 
pyloric muscle There is no infiltration of hard or indurated tissue in the wall, it is 
soft, tough and elastic The thickening seems to have taken place in the submucosa and 
musculans layers The pyloric canal admits only the little finger, 7 mm in diameter 
Here the wall measures i 4 cm in thickness On cutting down through the wall in 
different places of the stomach it is seen to be made up of a mucosa which is thrown 
into folds and is everywhere soft, cedematous, gray and granular without areas of ulcera- 
tion or puckering The remaining portion is soft, brown-red, homogeneous, smooth 
muscle tissue without infiltrated areas or nodules On cross-section of the pyloric canal 
it IS seen to be made up of identical archi- 
tectural sti ucture but with the musculans 
layer in greater preponderance Grossly this 
specimen reveals no pathology except hjper- 
trophv of the musculans layer of the 
stomach with increase toward the pylorus 
and some oedema of the entire mucosa 
and wall 

Microscopic — All sections are alike in 
showing no serous coat and m showing a 
verj' thick muscular coat cut obliquely so that 
no definite division into the layers can be 
made The muscle cells are long and of 
large calibre, stain well in most places and 

have normal nuclei A few bundles are ' ^ 'T” 

pale and somewhat shrivelled, giving the 
illusion of great proliferation of the 
sarcolemma cells There is little or no 

infiltration of the musculans, although in ^ I Two years after partial gas- 

the neighborhood of the blood-vessels there trectomy The stoma is freely patent There has 
, been no extension of the disease 

are many strands of young connective- 

tissue cells OTth deep-staming nuclei In a few spots are to be seen clumps of 
pale blue-staimng cells with ill-defined cytoplasm, but very deeply stained nuclei 
Some -of these nuclei are large and vesicular with one or more nucleoli , others 
resemble connective-tissue nuclei These cells suggest the sympathetic ganglion cells of 
Auerbach and Meissner The submucosa is very cedematous in contrast to other layers 
and contains dilated blood-vessels, but no abnormal elements The musculans mucosa is 
normal where seen and in these places there is good demarcation between these layers 
and the proper mucosa The mucosa shows the lower layers fairly well The glands are 
simple branched tubules quite tortuous, their upper body, neck and mouth being often 
absent The chief cells are high columnar or pyramidal with normal nuclei and ergosto- 
plasm, but the parietal cells are so heavily stained as to obscure their finer structure 
The glands are separated by a richly cellular and vascular stroma which is densely infil- 
trated with leucocytes The latter are chiefly lymphocytes and seem to migrate up from 
the extensive solitary lymph follicles which are seen between the gland fundi and the 
musculans mucosa The lumen of the glands contains blue-staining mucus The great 
vascularity and infiltration of mucosa, taken with oedema of submucosa and thickening 
of the muscular coat point to a long-standing irritative process 

This patient has been followed up carefully He was last seen about three weeks 
ago, January 6, 1927, more than two years after his operation 

He is now^ as he says in perfect health He eats and drinks as he pleases and has 
no gastric symptoms He has regained his normal w'eight Ihe foliow'ing X-ray report 
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shows the present appearance of his stomach It is interesting to note that there has 
been no extension of the pathological process 

"The stomach shows the characteristic deformity of resection with a freely patent 
stoma The stomach is completely evacuated at six hours The remaining segment 
of the stomach shows good pliability with no evidence of extending induration or 
recurrence ” 

Case II — Male, age thirty-two years Admitted July 30, 1926 Chief compiamt 
Gnawing pain m the stomach and loss of weight Present illness About ten months ago 
the man first began to have a gnawing pain in the epigastrium radiating to the back and 
both sides This was accompanied by nausea and vomiting of sour material and it 
usually came on about ten minutes to one hour after meals, though there seemed to be no 
definite regularity in this respect He consulted his local doctor, who placed him on a 

diet free of fried foods and gave him soda The soda gave relief from pain He 

didn’t try food for relief of pain He continued to have the gnawing pain, nausea and 

vomiting for about one month and a half, when he again regained his appetite and the 

pain ceased until about four months ago, when the symptoms all returned as before 
He has been constipated during the present illness and this condition has been relieved 
only by large doses of milk of magnesia and cathartics At times he has noticed that 
his stools were black in color He has lost forty pounds in weight during the past year 

Past Hisfoiy — Usual diseases of childhood No other diseases of any moment No 
injuries No operations No venereal diseases After returning from the war the 
patient was extremely nervous and it took him some time to adapt himself to civilian life 
No history of familial diseases 

A fairly well-nourished young man, abdomen flat and soft No tenderness or 
muscular spasm No masses Kidneys, liver and spleen not felt 

Cervical glands are palpable, but not much enlarged 

Gastnc Test Meal — No free hydrochloric acid Total acidity varying from 10 to 40 
in different tests Blood Wassermann — four plus 

Rontgenological evamimtion by Doctor Steiner “Annular defect in the extreme 
pyloric end of the stomach in the immediate prepyloric area This deformity has all the 
characteristics of a new growth, at the present time non-obstructive in character ” 

Operation — August 14, 1926 

The stomach was diminished in size in the pyloric region The blood-vessels on the 
anterior and posterior walls were closer together than usual and appeared somewhat 
enlarged 

The stomach was free anteriorly, but posteriorly it was slightly adherent to the trans- 
verse mesocolon 

The pylorus was greatly thickened, both the anterior and posterior walls, more 
marked on the posterior wall and more marked at the lesser curvature The thickness 
of the wall at this point was about one centimetre The thickening was smooth and even 
It did not suggest a new growth No crater was felt On incision the cut edge looked 
white and cedematous 

The induration stopped abruptly at the pyloric ring, but extended to the left for some 
distance into the body of the stomach, the thickness of the stomach wall gradually 
decreasing to normal in the cardiac end of the stomach There was a large superficial 
ulcer, about 6 cm in diameter and involving only the mucous membrane, situated at the 
lesser curvature of the pylorus and extending down the anterior and posterior walls 
There were also several punctate erosions of the mucous membrane proximal to it Tie 
mucous membrane was thin, friable, and adherent to the submucosa It was not throum 
up into ridges and folds, as is normally the case, but lay perfectly flat In making t e 
anastomosis it had a tendency to retract instead of prolapse 

There were a number of enlarged Ijmph-nodes along the greater and lesser curvature 
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These had the feel of hyperplasia and not of carcinoma There were no nodules m 
the liver 

A partial gastrectomy was done with posterior Polya The induration extended so 
far toward the cardia that it was not possible to resect all of it, so the anastomosis was 
through pathological tissue 

Pathological examination by Doctoi Lester 

Macroscopic — The specimen consists of the distal portion of the stomach It 
measures 9 cm by 6 cm The wall is thickened, measuring 1 cm at the lesser curvature 
On the lesser curvature is a shallow irregular ulcer measuring 4 cm by 2 cm The 
submucosa is very much thickened and oedematous The muscularis is also inci eased 
in thickness 

Microscopic — Sections were taken through the shallow ulcer and through the under- 
lying musculature The mucosa of the base 
of the ulcer is present, but thinned out The 
surface is somewhat eroded and lying just 
underneatii it is a considerable round-cell 
infiltration with a scattering of polymor- 
phonuclear leucocytes, mostly eosinophiles 
and some red hlood-cells In the deeper 
laj'ers of the mucosa the inflammatory 
infiltration is still present, but to a less 
degree There are many small blood- 
vessels throughout the mucosa which are 
dilated and engorged with blood The 
gastric glands, though somewhat distorted 
by the inflammatory process, maintain their 
normal arrangement for the most part 
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Fig 3 — Case I The p>!onc portion of the stomach 
split along the greater curvature and spread out 
flat Showing the thickness of the walls and the ap- 

The duodenal 


The epithelial cells are normal and show no pearance of the mucous membrane 
^ j . , , , junction IS on the left 

tendencj' toward liyperplasia, nor invasion 

In the mucosa adjacent to its ulcer the picture is essentially the same, except that the 
surface is not eroded and the glands are longer In the deeper layer there is con- 
siderable oedema A few solitary lymph follicles are present In the submucosa the 
oedema present in the deeper layers of the mucosa is much more marked Below 
the ulcer the oedema is so great that fixed tissue elements are difficult to determine 
In the tissue adjacent to the ulcer the oedema is hkwise a prominent feature, but the 
fixed tissue elements are more in evidence though broken up into narrow strands by the 
oedema Many capillaries and arterioles are present and distended with blood A 
diffuse round-cell infiltration pervades the whole submucosa with dense collections around 
the arterioles Red blood-cells are also present outside the vessels In the muscularis 
the same inflammatory process exists with oedema and round-cell infiltration Here, 
however, it is less acute ana there is a moderate amount of fibrosis separating the 
musculature into bundles Nerve fibres are abundant and in a few areas, near the serosa, 
ganglion cells are present There are no atypical cells The picture is essentially that of 
inflammation — subacute on the mucosal surface and shading into chronic in the deeper 
layers This causes a definite thickening of the stomach wall which is further increased 
by hyperplasia of the tissues There is nothing in it to suggest malignancy 

This man was last seen in December, 1926, about six months after the operation 
He was then feeling perfectly well The rontgenological report is as follows 

“ There is a freely patent stomach with the meal, passing freely from the stomach 
into the jejunum, and we an find no morphological defect in the remaining segment of 
the stomach The stomach is completely evacuated at six hours ” 

Fifteen or twenty years ago both of these stomachs, of different pathology 
as you have seen, might have been called examples of hnitis plastica m an 
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early stage Many cases aie recorded in the literature m which the pathology 
was veiy similai The process was usually complete throughout the whole 
stomach, but nevertheless it was recognized that the disease began m the 
pylorus as a rule, and was most marked in that region In fact, almost any 
chronic dififuse thickening of the stomach wall was called hnitis plastica unless 
It was a very evident scinhus caicinoma 

In an excellent article by Bnssaud in 1900 is given a classification of the 
vaiious processes that were thought by different wnteis to be hnitis New 
giowth Chi onic inflammation Sclerosis Chi onic oedema 

He describes the condition as follows 

“ The wall of the stomach is thickened markedly The thickening is not limited to 
the pylorus, it can extend to all parts of the stomach It is not a serous or fibrinous 
infiltration, but the formation of a tissue not preexisting in the stomach A rare 
disease with a confused symptomatology, not cancerous It begins in the pylorus and 
spreads through the stomach There are epithelioid cells in the muscuhns mucosa 
and submucosa ” 

Bensaude and Rivet give hnitis as one of tlie foims that syphilis of the 
stomach may take 

Quenu thought Imitis was jirobably malignant, but cited two otbei possi- 
bilities scinhosis, piimar), or secondary, and chronic inflammation 

Wyaid classified' the stomachs as either dififuse carcinoma or diffuse 
fibi omatosis 

This confusion caused Goldschmidt to complain that hnitis was a difficult 
subject to study from the hteiatuie as different authors approached it fiom 
the different angles of clinical couise, gross pathology or microscopic study, 
and included carcinoma, lues, gastritis j^hlegmonosa, fibi omatosis, etc 

He thinks that a shaip line should be drawn between those cases that aie 
localized in the pyloius and those m which the entire stomach is involved and 
says that it is especially impoi tant to omit those cases which ai e hypertrophies 
of the pylonc musculature 

In this last contention he is undoubtedly right He is probably wrong in 
excluding all cases where the mam lesion is in the pyloius, foi hnitis is sup- 
posed to begin in the pylorus, and though the onset of the disease is so insid- 
ious that nearly all the cases leported have been full blown at the time of 
then discoveiy yet theie aie a few cases m which the typical appearance 
described by Brinton is seen m a lesion confined to the pylorus 

One was a case of Quenu’s (1906) which, except for the microscopic picture, is 
very much like the second one of my cases The wall of the stomach in the pyloric 
region was very thick, 114 to 2 cm limited abruptly at the duodenal line, but shading 
off toward the cardia , there was a shallow ulcer In his case the microscopic picture 
was one of fibrous degeneration and groups of epithelial cells Metastases m the 
lymph-nodes He did a partial gastrectomy, but the patient died a year later with 
local recurrence 

Monprofit, in discussing Quenu’s case, said that he had had a similar one in which 
the microscopic examination did not show any evidences of cancer, but nevertheless the 
patient died a year later of a recurrence 
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Theie aie some to-day who do not consider linitis a pathological entity 
Pauchet, writing in 1924, says that it is nearl}’- always a fibro-caicinoma, but 
that there aie cases which aie pin el)'- inflammatory, and he considers that the 
most fiequent cause of the inflammatoiy type is syphilis But he considers 
that syphilis of the stomach is much moie common than it is supposed to be, 
while Haitwell thinks that most of the cases lepoited are not syphilis 

Faioy thinks that syphilis is the cause of the peculiar action and appear- 
ance of c a 1 c 1 n 0 m a m Brmton’s 
disease 

Lewald lecogmzes thiee kinds or 
causes of Imitis Syphilis, caicmoma 
01 hbromatosis, and counsels lont- 
genologists to keep in mind the triple 
possibility of linitis 

Luiitis plastica is a name that was 
given by Biinton in 1854 to a raie 
and curious condition of the stomach 
This condition or something like it 
had previously been seen and re- 
ported by seveial wiiteis, notably 
Clu^ellh]er and Andial, but Bimton 
was the fiist to accurately desciibe it 
and give it a clinical entity He 
described it, but did not know its 
nature He thought it was a benign 
process, but was not sure As 
Bnssaud said of the name, “ It had 
the meiit of designating the lesion 
without pietendmg to explain its 
natui e ” 

This condition was a diffuse 01 
circumscnbed inciease m the connective tissue of the stomach, chiefly in the 
submucosa, with a resulting marked thickening in the walls of the stomach 
and a deciease in its capacity 

This thickening started m the pylorus and giadually extended toward the 
cardia, progiessing faster along the lesser cuivatuie than along the greater 
It did not extend down into the duodenum, but ended abiuptly at the gastro- 
duodenal junction Micioscopically there was a great mciease in the con- 
nective tissue of the gastiic wall, particularly m the submucosa The mucous 
membrane was intact, but at the bottom the gland crypts were suriounded by 
connective tissue The musculaiis mucosa was not much changed The 
greatest change lay m the submucosa It was enormously thickened by the 
gieat mciease in fibrous tissue, which laj in iiiegulai bundles and which, 
together with the interlacing arteiioles (the seat of a marked endaiteritis) 
penetrating into the mucosa, gave the peculiar woven effect which suggested 
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Fig 4 — Case I Photomicrograph showing the 
inflammator) reaction m the mucous membrane the 
narrow and oedematous submucosa and part of the 
muscularis 
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to Bnntoii the name “ linitis ” (“rete ex lino facta”) Also, m the sub- 
mucosa, mteispersed m this fibrous tissue, were small atypical epithelioid cells, 
with deep-stammg nuclei, lying eithei singly oi in small groups 

The musculaiis was inci eased in thickness, but the amount of actual muscle 
tissue might be decreased by atrophy, connective tissue being found lying 
between the bundles of muscle cells The muscle cells were not destroyed or 
invaded The connective-tissue bundles passed into the subseious coat and 

caused the woven oi knitted appear- 
ance that the stomach might have 
fiom the outside And finally adhe- 
sions might be caused between the 
stomach and adjacent viscera 

The disease had an insidious 
onset, caused great cachexia, and it 
ended in death 

It was not long befoie patholo- 
gists arose who consideied the dis- 
ease cancerous It occuiied m people 
of the cancer age, males more than 
females Gastric test-meals showed 
diminution oi absence of hydiochloric 
acid Robitansky, m 1859, the 
first to espouse the cause of malig- 
nancy He thought that those epi- 
thelioid cells in the submucosa weie 
carcinoma cells Others disagreed 
with him and maintained that they 
weie endothelial cells or at most 
epithelial cells which had been split 
off fiom the gland ciypts by the 
overgiowth of fibious tissue Thus was started a discussion which has lasted 
with varying fortune until the present day 

At first opinion was almost entirely in favor of the benign theor}'^ and 
at the beginning of the present century linitis was differentiated quite sharply 
from the leather bottle stomach, as the following quotations will show 

Mayo-Robson, in Keen’s Smgeiy, published in 1911, calls leather bottle 
stomach an atrophic carcinomatous stomach and says “ this condition may be 
simulated by cinhosis of the stomach (gastric linitis)” — and again In 
true plastic linitis there is no evidence of new growth, the thickening being due 
to hypertrophy of the muscular coat and infiltration of the wall of the 
stomach with mflammator)^ exudate, which in places has been converted into 
fibrous tissue ” 

But fiom about 1905 on, beginning in France, the general opinion began 
to lean moie and more toward the theory of malignancy 

Lyle, m 1911, published a most comprehensive article on the subject, in 
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Fig 5 — Case I Photomicrograph showing the 
hypertrophy of the musculans 
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which he leviewed all the hteiatuie and abstracted and analyzed all the 
reported cases He considered that 68 of them were benign and 58 malig- 
nant He added a case of his own on which he did a gasti o-enterostomy 
The examination of a small piece of tissue taken from the stomach for 
analysis showed that it was benign This patient lived for eleven years 
after the operation 

Lyle pioved that there was such a condition as a benign diffuse fibrous 
thickening of the stomach wall with contraction in its size, and he considered 
that the name linitis .plastica should be leseived for these cases and the 
malignant cases discaided 

In the meanwhile the cases reported in the literature grow more and 
more malignant This effect was given m some cases by the assertion of the 
authors that they saw cancel cells m the submucosa (when the nature of 
those cells was the very subject in dispute) without describing them or giving 
any other proof of malignancy Others diagged m obvious cases of diffuse 
carcinoma, with cancer iiifiltiating all the coats of the stomach, extending 
into the greatei and lessei omenta and with metastases in the lymph-nodes 
and other organs, until the terms leather bottle stomach and linitis plastica 
became synonymous to some wi iters 

Massias and Auriat, wilting in 1922, found that the great majority of 
writers consideied linitis to be a malignant neoplasm, and that seems to be 
the general opinion to-day Theie ha\e been great difficulties 111 the way of 
settling this question In the fiist place, as many writers, Goldschmidt ana 
Lyle particularly, have pointed out, theie have been many cases reported as 
linitis, which evidently were not These weie cases of almost pure muscular 
hypertrophy, of chronic inflammation and of just plain scar tissue following 
ulcers or other forms of infection, cases of ordinary carcinoma of the scirrhus 
type, such as have been mentioned above 

As Ewing says, the usual form of scinhus carcinoma is easily differen- 
tiated by the diffuse thickening of all the coats, the fiequent presence of 
metastases and especially by the microscopical evidence of round-cell, or 
alveolar or gelatinous carcinoma In linitis the epithelioid cells are reduced 
to a minimum or largely disappear 

“ If you wish to converse with me,” said Voltaire, “ define your teims ” 

It seems to the present writer that it is useless to try to reverse the present 
trend in definition, even if it weie desirable to do so Since the time of 
Brmton pathologists have used the microscopic pictuie of the disease, with 
emphasis on the atypical epithelioid cells in the submucosa, as the basis for 
their discussions 

Quoting Ewing again, “A diffuse scanty infiltration of laige cells, with 
hyperchromatic nuclei, but of wholly indefinite origin ” 

So let us follow their example and define linitis- plastica, whether complete 
or partial in the terms of its micioscopic pathology But eren with false and 
doubtful cases excluded by careful and competent microscopic examination, 
a decision as to the malignancy of the disease would still have been difficult 
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In the clescuption of the course of the disease given some pages hack, 
you will ha\e noticed that its onset was insidious and that it ended in death 
Most of the specimens weie found at autopsy, and few cases survived after 
operative inter feience for more than a yeai But the cause of death was 
not by metastasis as in other foims of malignancy, but b}^ the local effect 
of the disease on the stomach and consequent staivation, and many of the 
autopsy specimens showed no metastases whatever 

In case of dispute one cannot piove that a piece of tissue found at autopsy 
IS benign, neither in the absence of metastases can it be pioved malignant 

It takes years of survn^al on the 
one hand, oi the demonstiation of 
metastases on the other, to constitute 
proof In a few exceptional cases 
this pi oof was forthcoming — but on 
both sides 

Specimens have been found which 
showed typical linitis plastica in the 
stomach and metastases in the adja- 
cent lymph-nodes, with the cells in 
the nodes similar to those in the 
stomach and the coi responding ten- 
dency towaid the foimation of 
fibious tissue Theie have been 
metastases in other organs as well 
On the othei hand. Von Eisels- 
berg had a patient who lived for 
fifteen years after a jejunostomy 
She died of cancer of the uterus 

There is Lyle’s case, leferied to above, who lived eleven years after a 
gastro-enterostomy and theie aie a few others 

The only conclusion that we can diaw fiom this conflict of evidence is 
that either — 

1 Linitis is not a pathological entity 

2 The microscopic picture of none of the surviving cases was that of a 
typical linitis 

3 The malignancy may be veiy low in some cases, so that death by 
metastasis takes a verj long time if the nutrition of the patient is kept up 

4 Oi the tumor may sti angle itself in its own fibrous tissue 

As Ewing describes it, linitis “is a peculiai form of carcinoma, piobabl}'^ 
occurring m lesistant subjects and oiiginating from cells of limited growth 
capacity, it pursues a chionic couise and tends to spontaneous regression of 
the tumor piocess, but to the death of the patient ” Ewing bases his opinion 
that linitis is a form of caicinoma on the fact that on caieful examination of 
a specimen, on hunting long enough, he has always been able to find the cells 
with mucous degeneration and signet ring nuclei, t}pical of gastric cancer 
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Fic 6 — Case II Appearance of stomach before 
operation show mg rigidity and filling defect in p> lone 
region 
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Thus defined and disiegarding its mtei pi etation, hmtis plastica stands 
as a sort of no-man’s land l^etween the obviously malignant and the plainly 
benign cases of hypertiophy or mduiation of the stomach wall 

As to the last type, the plainly benign, what can be said as to then 
etiology^ All the suggestions, with the one exception of malignancy, that m 
the past have been given to account foi linitis, can be used here Idiopathic 
h}pertiophy of the muscle, especially m the pyloius, syphilis, chronic pvo- 
genic inflammation, cinhosis, fibiomatosis , acute phlegmonous gastiitis, 
chronic oedema etc , etc 

AH of these, it may be, can cause 
induiations of the stomach wall to 
be dififerentiated fiom Bi niton’s dis- 
ease and fiom one another only by 
caiefui micioscopical examination 
Auneau and Tassin leported ' 
cases of h}pertrophic stenosis of the ‘ 
p) loi us in the aged Maiei -Landei ei 
lepoited 22 cases of liypertiophic 
stenosis in adults between the ages 




of twehe and eighty yeais with the 

axeiage age twenty-seven years It 

IS interesting to note that Ci uveilhiei , 

one of the veiy first to call attention 

to this condition, called it a benign ^ 

hypertrophy of the pylouts 

Wyaids consideis his benign v 

cases to be examples of fibiomatosis - — CasoII Si\ months aftcroperation Stoma 

1 1 1 rc I freely patent No extension of disease 

Usler recognized a diituse cinhosis 

of the stomach due to a long-standing cataiih Staplemohi and Nothnagel 
both thought that a chronic induration might result in those cases of acute 
phlegmonous gastiitis that suivive the acute stage Pauchet, Faioy, and 
Bensaude and Rivet thought that syphilis was an impoi tant etiological factoi 
Kiompecher thought that the non-mahgnant cases weie due to a chronic 
inflammation and he attributed the changes in the stomach to oedema, fibrosis, 
musculai hypei trophy and irritation by foieign bodies 

Ewing says that a consideiable gioup of cases reported in the liteiatuie 
as linitis appear to be examples of chronic gastritis with marked conti action 
and thickening of the whole oi much of the stomach “ In these cases there 
appears to be a hypei tiophy chiefly of the musculai coat, while the submucosa 
lacks the extensive overgiowth of linitis ” 

Under one or another of these categories we must place the two cases 
presented in this papei Foi they do not coi respond to the definition of Imitis 
plastica and they are not obviously malignant IMoreover, as Ki ompecher has 
said, “ the presence of mdema is one of the strongest points in favoi of a 
benign piocess ” 
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It IS my opinion that they aie both examples of chronic inflammation of 
the stomach The reason foi then diffeient microscopic pathology I do 
not know 

In the first case, of couise, with its ring of markedly hypertrophied muscle 
around the pylorus, the possibility of a hyperti opine stenosis must be con- 
sidered In the two cases of Auneau and the one of Tassin there were no 
signs of a chronic gastritis and there was great proliferation of the sympa- 
thetic nerve elements Auneau considered these to be examples of myomatous 
hypei trophy, such as is seen in the new boin He considered the cases of 

Chaput and' of De Guy, m which a 
chronic gastiitis was present, and 
those of Hartmann and of Ramond 
and Clement, m which ulcers weie 
piesent, to be examples of hypei - 
trophy from nritation The more so 
since in the last four cases the hyper- 
ti ophy showed a tendency to spread 
ovei the stomach, while in the fiist 
thiee it was confined to the pylorus 
In the case of Maier-Landerei 
no micioscopical study was made, so 
it IS difficult to draw any conclusions 
fiom them They considered them 
to be cases of congenital hypei trophy 
appearing foi the first time in adult life Krompecher felt that they were 
wrong in this belief 

In my own case, pain was a prominent feature of the symptomatology 
This would seem to indicate that the process was an inflammatory one, as in 
the hyperti ophic stenosis of the new-boin pain is absent 

In my second case theie is a possibility of syphilis The patient had a 
four-plus Wassermann But as Hartwell so forcefully pointed out, in a 
paper read before this society in 1925, the presence of a positive Wassermann 
reaction in a patient with a lesion of the stomach does not prove that it is 
gastric syphilis In this case no evidence of syphilis could be found in the 
slides of the stomach It is true that syphilis may have been the cause of the 
inflammation It is more than likely that the toxins of s}philis had some 
effect on the course of the disease, just as it has in othei inflammatory 
processes But that is as much as we can say in the light of our 
present knowledge 

In considering the operative treatment of cases such as mine, in which 
the majoi part of the lesion is m the pyloric half of the stomach, it is ’mpor- 
tant to remember that even with the abdomen open and the stomach between 
our fingers it is impossible to determine whether the condition is a linitis 
plastica or one of its benign simulacra 
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Fig 8 — Case ii The pyloric portion of the 
stomach split along the greater curvature and spread 
out flat Showing the thickness of the walls the 
^pearance of the mucosa and the superficial ulcer 
The duodenal junction is toward the left 


A frozen section would be of little 
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help Lyons repoits that in 25 cases of leathei bottle stomach, operated on 
at the Mayo Clinic, specimens weie lemoved foi examination Six cases, 
after careful micioscopic study, weie thought to be benign All these six 
patients died shoitly aftei the operation and further microscopic examination 
of their stomachs showed the piesence of the small carcinoma cells m all 
of them 

In tiue Imitis the best pioceduie would be a total or subtotal gastiectomy 
But consideiing the insidious onset of 
that disease the chances aie m favor 
of a benign piocess m those cases 
coming to the opeiating table with 
only p a 1 1 1 a I involvement of the 
stomach And it seems to me that the 
added iisk 111 doing such ladical sm- 
geiy m the benign cases moie than 
countei -balances the dangei of an in- 
complete opeiation 111 the malignant 
ones 

I consider partial gastrectomy 
AVith a Polya anastomosis the opeia- 
tion of choice In the benign cases it 
removes most of the disease and the 
main focus of iriigation, and if the 
pathological piocess should continue 
to spiead through the remainder of 
the stomach, there is a wide stoma 
Avhich can stand consideiable contrac- 
tion without stenosing 

Carnot m his explanation of the 
symptoms in linitis, says that the 
pyloric valve may or may not be in- 
volved 111 the thickening and rigidity 
If It IS not involved, it remains competent as a sphincter, the stomach wall 
being diseased and rigid, it does not get its noimal stimulus to relax, the 
stomach itself can hold but a few ounces, consequently food is rejected almost 
as soon as eaten and the symptoms resemble those of caicinoma of the lower 
end of the oesophagus 

If, on the other hand, the pyloiic valve is involved in the induration, it 
becomes incontinent Food enteiing the stomach can find its way into the 
duodenum The symptoms are not nearly so uigent and the patient can live 
without much discomfoit until a stenosis begins to develop 

If after a Polya gastrectomy the indmation and contraction should spread 
through all the rest of the stomach, the second', not the first, condition as 
described by Cainot would be present, for the stoma is certainly an mconti- 
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Fig 9 — Case II Photomicrograph of the stomach 
uall showing the floor of the ulcer There is a good 
deal of the mucous membrane left and it shows a 
marked inflammatory reaction The fibrosis and 
oedema of the submucosa are quite evident 
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nent opening And in addition the rigid gastiic canal would be very short, 
the danger of stenosis would be reduced to a minimum, as it is most likely 
to occur in the pylorus, and the food entering the stomach could drop by 
giavity almost directly into the jejunum 


SUMMARY 

I As formerly used the teim hnitis plastica designated all the conditions 
of hypei trophy and induiation of the stomach not obviously malignant 

2 As now used it refers to a 
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gioup of cases, piobably malignant 
wnth a definite micio-pathology, but 
with a disputed interpi etation of that 
pathology It sepaiates the cases of 
evident malignancj' fiom those that 
are cleailj. benign 

3 The benign group can be sub- 
divided into cases of hypertrophic 
pyloi 1C stenosis , fibromatosis , cii rho- 
sis , chronic inflammation, syphilis, 
etc , etc 

4 The cases repotted in this arti- 
cle aie probably examples of chronic 
inflammation 

5 All these benign conditions may 
lesemble hnitis plastica and one an- 
othei to such a degree that careful 
microscopical examination is neces- 
sary to differentiate them 

6 When the lesion is confined 


Fig 10 — Case II Photomicrograpli of stomach tO the pyloilC half of the StOlUacll 

wall adjacent to the ulcer showing inflammatory .i V nirtiirp rlnsplv 1 PSPmbleS 

reaction in the mucous membrane and in the sub- lUC iV-ray piClUre ClOSeiy leseiUlJlCb 

that of carcinoma of the pylorus, 
and the opeiation is likely to be undertaken under that diagnosis 

7 In this condition it is impossible to tell, at the time of operation, 
whethei one is dealing with a benign or a malignant process 

8 In the opinion of the wiiter a paitial gastrectomy with a Polya anas- 
tomosis is the operation of choice under these cncumstances 
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THE EFFECT ON THE JEJUNAL MUCOSA OF 
TEANSPLANTATION TO THE LESSER 
CURVATURE OF THE STOMACH* 

By Geza de Takats, MD 

AND 

Fbank C Mann, MD 

OF Rochester, Minn 

FROM THL DH ISION OF ENFEHIMENTAI. SUnOERF AND PATJIOEOOF OF THE V \F O FOUNDATION 

SumciENr evidence has been presented to prove definitely that chemical 
and mechanical factors are of great impoitance m the pioduction of certain 
expel imental peptic ulceis and m the pievention of healing (Mann) The 
character of the lesion and its usual site of formation would suggest that the 
same factors are significant in the production of peptic ulcer m man although 
most of the experimental studies were on the jejunal ulcer One of the most 
important points of evidence against the view that the chemical factor is of 
significance in the causation of gastrojejunal ulcer is the fact that ulcer 
does not form when the jejunal mucosa is transplanted with intact blood 
supply into the gastric wall It would seem logical to assume that, if gastric 
digestion were a factor on the causation of gastrojejunal ulcer, it would occui 
from such transplantation, but, as a matter of fact jejunal mucosa has 
remained noimal for almost a year after being transplanted into the anterior 
wall of the stomach (Mann) 

The mechanics of the emptying of the stomach are such that it is highlv 
probable that some aieas of gastiic mucosa are subjected to gi eater chemical 
and mechanical stress than others The importance of this fact in regard 
to the usual site of ulcer formation in the stomach, the lessei curvature, has 
been repeatedlv emphasized, especially by Aschoff, and has been substantiated 
experimentally by Morton Owing piobably to the ease of performing the 
operation, the jejunal transplant has always been placed m the anterior or 
posterior wall of the stomach, where peptic ulcer larely occurs In view 
of the definite knowledge that chemical and mechanical factors were of such 
great importance in the production of certain jejunal ulcers, it seemed 
desirable to repeat the previous work but to select the site where the stress 
of the chemical and mechanical factors was greatei and where peptic ulcer 
usually occurs in man, the lessei curvature 

A considerable numbei of observations has been made on gastrojejunal 
ulcer since the lesion was first observed, many of which are pertinent to 
the etiology of the lesion The ulcer is usually situated in the jejunum at 
the point where the mesenterv is attached It occui s more often after anterior 
than after posterior gastiojejunostom)^ and the lesion is most likely to develop 
after certain special types of operation, such as the Y method a nd pyloric 

* Submitted for publication February 7, 1927 
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exclusion, consisting of division of the stomach at the pylorus De Takats 
lepoited an incidence of jejunal ulceis as high as 21 pei cent after gastro- 
entei ostomy with pyloiic exclusion Denk leviewed 309 cases of post-opera- 
tive jejunal ulcer Benign pjdoiic stenosis occurring with post-opeiative 
jejunal ulcei was noted m most of the male patients In this senes only two 
cases weie noted 111 which the oiigmal lesion was distant from the pjdoi-us 
Balfoui lecently reviewed the problem of gastiojejunal ulcei Although 
the incidence of gastiojejunal ulcer following gastio-enterostomy is relatively 
low, It IS gi eater aftei 
duodenal than after gas- 
tiic ulcei De Takats 
suggests that in the f utui e 
it may be possible to cor- 
1 elate the incidence of 
gastrojejunal ulcer with 
the degree and chaiactei 
of the pyloric obstiuction 
A complete analysis 
demonstiates that certain 
factors are present m all 
those operations on the 
stomach that show an 
inci eased peicentage of 
jejunal ulcers . The most 
impoitant factor is the 
prevention of the contents 
of the duodenum fiom 
meeting and quickly and 
completely mixing with the gastiic contents as they emerge from the stomach 
The Y operation particularly has this defect With pyloioplasty, gastroduo- 
denostomy and similar tjqjes of operation, the gastiic contents impinge on 
duodenal, not jejunal mucosa, and also it is possible for the contents to mix 
Experimental work has largely coiioboiated the general clinical observa- 
tions A few jejunal ulceis have been induced by diverting the duodenal con- 
tents as in some of the operations pei formed on man Exalto, Bickel, 
Koennecke, Dott and Lim and van der Hutten induced gastrojejunal ulcer by 
performing gastio-enterostomy with pyloric occlusion Mann and Williamson 
unitoimly induced jejunal ulcer by draining the duodenal contents away 
fiom the point of emergence of the gastiic contents 

Although the experiments dealing with diveision of the duodenal con- 
tents prove that a chemical factor is of great importance in the production of 
jejunal ulcer, those dealing wuth transplantation of jejunal mucosa into the 
gastric wall have not shown the development of ulcer when the mucosa was 
directly exposed to the gastric contents Hotz has given a complete bibliog- 
raphy of the early work on intestinal tiansplants m the stomach The 
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Fig I — Transplant of jejunum to the lesser curvature of stomach 
which remained normal for 233 days 
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results of these experiments showed that, if the cii dilation of such transplants 
was maintained, the jejunal mucosa remained intact The more recent woik 
of Dragstedt and Vaughn, who tiansplanted duodenum, jejunum ileum, 
colon, incised spleen, and kidney into the anterioi wall of the stomach, also 
showed that digestion or the formation of ulcers in such transplants did not 
occui if the ciiculation was maintained 

These experiments m which the jejunum was tiansplanted into the gastiic 
wall demonstrated that simple exposure to the gastric contents was not the 

only factor in the pro- 
duction of jejunal ulcer 
It IS difficult to distin- 
guish the possible effect 
the acidity of the gastric 
contents might exert on 
the jejunal mucosa at 
the opening of a gastro- 
enteric anastomosis fiom 
the mechanical effect of 
the expulsion of such 
contents from the gastric 
cavity The possibility 
that the usual site of gas- 
tiic ulcer is due to an 
anatomic and functional 
difference in the region of the lessei cuivatuie of the stomach from the 
rest of the oigan has been lepeatedly emphasized, and all the observations 
bearing on the suggestion have lecently been reviewed by Aschoff “ While 
the hypothesis has not been generally accepted in its entirety, the observations 
concerning it aie sufficient to justify its caieful consideration It is thus 
evident that, if the situation of peptic ulcer in the stomach is at least partially 
due to a greatei mechanical stiess at this site and if theie is also a mechanical 
factor in the location of gastrojejunal ulcer in man, the leason foi the 
failuie of ulcer to develop in jejunal transplants in the stomach, may be that at 
the site selected for the transplant the mechanical factor was of little or no 
significance 

All the experiments were performed on normal healthy dogs All opeiative 
procedures were carried out under ethei ansesthesia and with aseptic technic 
Only absorbable sutures were used and intestinal clamps were not employed 
The routine operatne technic was as follows The first loop of the jejunum 
with mesentery sufficiently long to allow it to reach to the lesser curvature 
of the stomach was exposed and a poition about 5 cm long resected with 
its mesenteric ciiculation carefully pieseived The jejunal loop was then 
split longitudinally opposite its mesenteric attachment and trimmed to an 
approximately circulai shape An area of the gastiic wall on the lesser 
curvatuie near the pjlorus, about the same size as the prepared portion of 
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Fig 2 — Transplant ot jejunum to the lesser curvature of the 
stomach in which an ulcer was found i8i days after operation The 
transplant measured 3 by 5 cm and the ulcer i 4 by o 6 cm 
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the jeimnim, was removed and the lattei siitmed into this opening as a 
patch In most expei iments the jejimal patch v as brought up ovei the antei loi 
wall of the stomach but m a few expei iments it was brought up ovei the 
posteiioi wall In all cases the patch was placed saddle-wise ovei the lessei 
cuivatuie Gieat caie was exercised in maintaining the cii dilation to the 
jejunal patch intact The continuity of the intestine was reestablished by 
end-to-end anastomosis The animals leceived the usual post-opeiative caie 
and diet They were maintained m excellent condition and most of them 
seemed noimal in eveiy lespect At vaiious mteivals laparotomy was pei- 
formed and the condition 
of the jejunal patch caie- 
fully observed Finally 
some of the animals weie 
killed undei ethei In 
these instances it was 
shown that the tiansplant 
had an adequate blood 
supply because mai kcd 
h e m 0 1 r h a g e always 
occuired when the vein 
diaining the tiansplant 
was severed 

It was faiily eas)^ to peifoim the opeiations The mam technical difficul- 
ties weie fi) to pi event soiling of the operative held, (2) to maintain 
an adequate ciiculatioii to the tiansposed jejunum, and (3) to locate the 
tiansplant at the desiied site Soiling was pi evented by the usual measuie 
of being A’’ery caieful m packing off the operative field The cii dilation to 
the tiansplant was assured by selecting a loop of jejunum which had a long 
mesentery and thus long vessels The gieatest difficulty was experienced not 
only m locating the tiansplant definitely on the lesser cuivature of the stomach 
but in preventing it from forming simply a jejunal pouch, similar to a diver- 
ticulum It was found impossible always to place transplant at the desired site 

Tiansplantation of the jejunum to the legion of the lesser curvature of the 
stomach was successful m twenty-five instances, and a definite ulcer developed 
in three instances These were tjpical peptic ulcers Careful examination of 
the transplants m which ulcei developed, either by observing the blood return 
fiom the veins draining the tiansplant or by injecting dye into the artery going 
to the transplant, demonstrated that the blood supply to the site of ulceration 
was intact The tiansplants in which the ulcei s occuiied were all located at 
the desiied site on the lesser curvature neai the pylorus and formed a definite 
and contiguous pait of the gastric wall with no pouching The ulcei s were 
situated directly m the line of the lessei cuivature In most of the expei 1- 
ments in vhich the jejunal mucosa remained noimal the transplant not only 
had not been located definitely over the line of the lesser curvature but it 
had also become pouched 
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Fig 3 — Section of ulcer found 117 days after operation (\ lo ) 
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The results of the expeiiments peimit two definite statements When a 
portion of the jejunum with intact blood supply is transplanted into the 
lesser curvature of the stomach, the jejunal mucosa usually maintains its nor- 
mal appearance In a ceitam small percentage of instances a typical peptic 
ulcer forms in the transplanted jejunum The development of the ulcer is 
not due to deficient blood supply and appaiently does not occur when the 
jejunum is tiansplanted to any other region of the stomach 

In spite of the small percentage of instances m which an ulcei developed 

m a tiansplant on the 
lesser curvature, it would 
appeal to be significant 
in view of the complete 
failuie of ulcer to develop 
in transplants m othei 
regions of the stomach 
In the study of the 
various specimens of the 
transplanted jejunum, the 
situation of the ulcers 
and of the transplant in 
which they occurred at a 
definite site m the gas- 
tric wall appeared sugges- 
tive It IS quite possible 
that ulcer would have 
occurred in more in- 
stances if technically it had been possible to place the transplant always 
diiectly over the lesser curvatuie and to avoid the development of a pouch 
Two interesting observations were made in some of the experiments of 
this senes which may be of some significance in relation to the ulcei pioblein 
In the mucosa of the transplants m which an ulcer developed, theie was a 
marked inciease m the goblet cells In a few instances m the series very 
few cells other than goblet cells could be found in the mucosa This observa- 
tion might be interpreted as the development and possibly failure of the pro- 
tective elements in the mucosa In a few animals enormous dilatation of 
the stomach occuried In one instance the stomach was so large that it 
almost filled the distended abdomen The gastiic contents would be retained 
for three or four days although theie was no mechanical obstruction of the 
gastric outlet The dilatation occuired in those instances in which the trans- 
plant was large and a large pouch had formed (Figs i, 2, 3, and 4 ) 

SUMMARY 

Transplants of jejunum with intact blood supply, from the region where 
gastrojejunal ulcer develops following gastro-entei ostomy in man, were made 
into the lesser curvature of the stomach in dogs at the site where gastric ulcer 
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Fig 4 — Same section as shown m Fig 3 taken at the site of transi- 
tion of jejunal and gastric mucosa (x 75 ) 
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usually occurs m man A typical peptic ulcei developed in the tiansplant 
in a small peicentage of instances This fact appeals significant as no 
ulcers developed ivhen the tiansplant was made elsewhere m the gastric wall 
The results of these experiments add moie suggestive data on the hypothesis 
that mechanical stiess is an important factoi in detei mining the site of 
formation of peptic ulcer 
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ACUTE DILATATION OF THE STOMACH OCCURRING UNDER 

GENERAL ANESTHESIA 

By Monroe A McIver, M D 

OF Boston, Mass 

FROM THE SURGICAL SERMCES OF THE MASSACHUSETTS GENFRAL HOSPITAL 

AN EXPERIMENTAL STUDY 

Introduction — It is not remaikable that a symptom-complex piesenting 
features so dramatic as those seen in acute dilatation of the stomach should 
occupy an important place m surgical literature The earlier writeis, Fagge,^ 
Morns," and others confined themselves for the most part to concise descrip- 
tions of cases which they had observed More recently, Conner," Laffer,'* 
Borchgievmk,"’ Doolm,® Novak," Lee* and others have prepared careful 
analyses and discussions of the cases on lecord, each writer usually contiihut- 
mg a few cases coming within his own personal experience 

Since the etiology of acute dilatation of the stomach does not rest upon 
a definite pathological basis, it has been customary to follow Connor’s exam- 
ple and gioup the cases accoiding to the general condition of the patient at 
the time the dilatation occuned and the cncumstances surrounding its onset 
The two chief groups are considered to he First, those cases where the 
dilatation occurs aftei surgical proceduies, usually abdominal operations, 
second, those arising as complications duiing the course of any severe wasting 
illness In 1916, Lee * added anothei group, composed of cases in which 
the dilatation occurred on the operating table while the patient was under 
the influence of a general aniesthetic He collected and discussed six such 
cases, including one of his own In 1921, Novak ' referred to eleven of these 
cases previously described and added two, which had come under his own 
observation Abstracts of two of them and of one which recently came under 
my observation are here presented 

W G Richardson” — Acute Dilatation of the Stomach occuinng in the couise of 
an opciation foi Duodenal Ulcei A man, aged forty-seven, entered with history and 
physical examination typical of perforated duodenal ulcer The ulcer had perforated at 
9PM, October 5 , he was operated on at 4 am, October 6 The abdomen was opened 
by a vertical incision through the middle of the right rectus muscle, and a perforated 
duodenal ulcer was found The hole in the duodenum was closed with catgut purse-string 
sutures The operation was simple and easy There was trouble in administering the anres- 
thetic satisfactorily Anaesthesia was induced with chloroform and kept up with ether, 
given by the open method, and the patient struggled a good deal during induction He was 
of bad color during the operation and the respiration was entirely abdominal During the 
closure of the peritoneum it was noticed that the upper part of the abdomen was distended 
Less than half a minute later the stomach was bulging into the lower part of the wound, 
and the distention increased so rapidly that the suture had to be unlaced A stomach tube 
was passed by mouth Immediately there was a rush of gas through the tube and the 
distention disappeared , the respiration became quiet and whollj thoracic , the complexion 
became pink, the pupils contracted and the whole aspect of the patient changed Less than 
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five minutes elapsed between the beginning of the distention and the recovery The patient 
did well after the operation, there were no complications 

Emil Novak" — Woman, aged twenty-nine Operation modified Gilliam suspension, 
and separation of abdominal adhesions During the course of the operation the stomach 
suddenly became tremendously dilated, so that it filled the whole upper abdom nal cavitj 
and pushed down into the supra-pubic incision The patient was in the Trendelenburg 
position, the pulse-rate was only slightly accelerated, and no swallowing mo\ements were 
observed by the aiitESthetist Within a very short time, certainly less than thirtj seconds, 
the stomach had reached an enormous size A stomach tube w'as passed, causing instan- 
taneous collapse of the organ Within eight or ten minutes the dilatation occurred again, 
in exactly the same way, and was again relieved by the stomach tube There w'as no 
further recurrence of the distention, either during the operation or during the convales- 
cence, which was uneventful 

M A McIveu — ^White man, aged twenty-three Operated upon three hours after 
an acute perforation of a duodenal ulcer Ether amesthesia The abdomen was opened 
through an upper right rectus incision The perforation, located in tlie first part of the 
duodenum, w'as infolded A posterior gastro-enterostomy was decided upon At about 
the time that the posterior w'all of the stomach was being drawm through the opening 
111 the mesocolon, the stomach suddenl}^ began to dilate, increasing rapidly in size Coinci- 
dent with this dilatation, peristaltic sounds could be heard, suggesting the entiancc into 
the stomach of air from the cesophagus The anaesthetist stated that the patient w’as not 
making any sw'allownng movements, and this w'as confirmed by palpation of the larynx 
Respiration was abdominal in character The distention was relieved by introducing a 
hollow needle into the stomach, permitting the gas to escape The remainder of the 
operation and the convalescence w^ere uneventful 

It seems as though the grouping made by Lee and Novak, which is lepre- 
sented by these thiee cases, were charactei ized by featuies distinctive enough 
to warrant its consideiation as a definite entity In each instance the dila- 
tation has complicated an opeiation not otlieiwise remarkable, the patients 
have all been under a geneial anaesthetic, the dilatation has been due to a 
rapid accumulation of gas, the majoiity of the patients have appaiently not 
shown ail)'- grave symptoms in spite of the great distention of the stomach , 
and 111 most of the cases immediate and peimanent i eduction of the dilatation 
has been obtained by passing a stomach tube and allowing the gas to escape 
It IS natural to conclude that such cases, coming on suddenly and cured by 
simple means, belong in a different class fiom the dilatations of the stomach 
which complicate various types of serious illness dilatations where the 
stomach is distended by large quantities of fluid as well as by gas, and which 
aie attended by grave symptoms, by a coinpaiatively long couise, a maiked 
tendency to recurrence, and a high mortality 

Although the group of cases in wdnch the dilatation occurs suddenly 
under a general amesthesia is a small one, it is probably not so small as one 
would judge from the number of cases reported m the liteiature, for piacti- 
cally all surgeons of expeiience wath whom I have talked on the subject can 
lecall one such case or moie coming undei their observation It is an inter- 
esting pioblem to attempt to explain the mechanism of this type of dilatation , 
and It IS not adequate to say, as has often been said, that a paralysis of the 

* Lee’s" case of acute dilatation was complicated bj chronic dilatation of the stomach 
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stomach occurs, for the dilatation is an active, not a passive, phenomenon, 
the gas must be introduced under pressure sufficient to balloon out the walls 
of the stomach The work of Kelhng “ is of interest in this connection This 
investigator showed that in unan^sthetized dogs with a gastrostomy he could 
produce only moderate degrees of distention of the stomach by pumping air 
m thiough the gastrostomy opening, because a regurgitation through the 
cesophagus emptied the stomach as soon as the mtra-gastric pressure rose 

If, on the other hand, the dogs 
weie first anaesthetized, an enor- 
mous degree of distention could be 
produced without any escape of air 
This has a bearing on the amount 
of distention that may occur, but 
presents no evidence as to the 
origin or mode of entrance of the 
gas causing dilatation m the type 
of case under discussion These 
latter questions constitute our 
present problem 

Origin or Gas Causing Dila- 
tation — Fc 1 mentation — T h e 
possibility that gases arising by fer- 
mentation play any lole m this type 
of acute dilatation is definitely ex- 
cluded because of the suddenness 
of the distention Sea etion — The 
possibility that the gas might be due 
to a secretion of COo from the 
blood stream, abnormally increased 
by circulatory interference, was 
suggested to W oodyatt and 
Graham by Schierbeck’s theory 
that COo was secreted into the 
stomach under normal conditions , and after a series of experiments they 
concluded that such secretory activity might be responsible, at least in part, 
for the gas present in acute dilatation, of the stomach In the group of 
cases now under consideration, however, the lapidity of the dilatation would 
seem to rule out such a possibility Furthermore, m studies recently pub- 
lished (Mclver, Redfield and Benedict it was shown that the movement of 
CO2 into and out of the stomach proceeds according to the physical laws 
governing the diffusion of gases and that there is no reason to assume any 
secretory activity on the part of the gastric mucosa Fig i, taken from the 
above-mentioned article, illustiates this point the close agreement between 
the amounts of CO, actually found in the stomach after varying periods 
of time and the mathematical curves constructed on the assumption that the 

706 



20 40 60 80 100 

Time in Minutes 

Fig 1 — When air IS injected into the stomach CO 
enters until the concentration equals that of the blood 
The crosses related to the lower curve show the rate at 
which this proceeds When air containing a high per- 
centage of CO ismjected into the stomach COsdiffuses 
out of the stomach into the blood The crosses along 
the upper curve show the rate at which this process goes 
on The crosses represent actual measurements The 
curves are calculated on the assumption that CO is 
passing by diffusion and not by secretion The close 
agreement between the crosses and the curves suggests 
that CO enters and leaves the stomach by the process 
of diffusion The line a — a represents the concentration 
of CO in the blood 
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process is one of diffusion, makes it unlikely that any secietion occurs Dif- 
fusion from the blood stieam The amount of gas entering the stomach by 
diffusion would obviously be too small to play any impoitant role m this t}pe 
of dilatation AhnospJienc air Since gases arising by fermentation, by 
secietion or by diffusion 

fiom the blood stieam are ^ 

not responsible for the type 

of dilatation uiidei discus- ^ I 

sion, the question nanows \ L 

itself to a consideration of ^ j| 

the mode of entrance of W 

atmospheiic an, the re- 
maining s o u 1 c e of gas 
found m the dilated 
stomach 

Mode or Entrance or 
Atmospheric Air — 1 1 

has been pointed out in a 
recent communication 
(Mclvei, Benedict and 
Cline that dm mg the 
stage of ether induction 
and the period of recoveiy 
from etherization, con- 
siderable amounts of air 
are often intioduced into 
the stomach by swallow- 
ing , and that this swal- 
lowed air plays a idle in 
the production of post- 
operative distention In 
the cases of acute dilata- 
tion now under discussion, A j ' j 

howevei, it is unlikely that I '^9, 

air swallowed plays any 

important part, for most ^ — Diagram of apparatus B Brodie bellows conuectcd 

Of these dilatations 

occuired at the end of the f ' Vaive per^umg'^rt^ but‘'biocking°us 

operation, when the com- 

, a r 1, covered with delicate rubber dam (b) The exit for the air is at c 

plex reflex of swallowing 

would have been abolished by anaesthesia It is also stated by a number of 
observers that no swallowing movements of the larynx could be noted at the 
time the dilatation occurred 

The piesent investigation has sought to determine whether there exists a 
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mechanism other than swallowing wheieby atmospheiic an, during aiitcs- 
thesia, may gam entrance to the stomach under a pressure sufficient to cause 
dilatation 

Two quite possible modes of action piesent themselves The fiist I believe 
IS 1 easonable, although I have not so far been able to bring it about m animals 
The trachea and the oesophagus open into the pharynx If some obstruction 
arose which permitted the entiance of an to the pharynx but interfered with 
its exit, the air issuing from the glottis would greatly raise the mtraiffiarvn- 
geal pressuie and might be foiced down the oesophagus, causing a dilatation 
of the stomach 

A clue to the second possible explanation was obtained m the course of 
an experiment in which a glass tube had been introduced into the uppei 

oesophagus of an aixes- 
thetized animal During 
a period of laboied res- 
piration, the stomach was 
obseived to dilate, and it 
was found upon connect- 
ing the oesophageal tube 
with a lecordmg apj^ai- 
atus that a considerable 
quantity of air passed 
into and out of the 
oesophagus at each inspir- 
ation and expiration (Fig 
3 ) This phenomenon is 
due to the fact that the 
oesophagus, in common 
with other mtra-thoracic 
visceia is subject to the 
piessuie changes occur- 
iing 111 the chest during each respiiatoiy cycle Under normal conditions, 
the oesophagus is collapsed , but if a communication with the outside air is 
established by means of a iigid tube, the negative piessure created in the 
thorax during inspiration draws air into the oesophagus just as the blood is 
drawm into the great veins of the thorax from the veins of the abdomen and 
neck In oui experiment, duiing quiet respiiation only a few cc of an 
passed into and out of the oesophagus, but duiing strong respiiatory effort 
caused b}^ obstruction to the trachea, the quantity of an taken in was greatlv 
increased (Fig 3) It seemed reasonable to siij^pose, therefore, that if any 
valve-hke obstiuction prevented the escape of the an drawn into the oesopha- 
gus, dilatation of the stomach would follow This idea was tested as 
described below 

The Method — The experiments were carried out on cats under ether 
anaesthesia After aiiccsthesia had been established, a short midline incision 
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Fig 3 — This tracing shows the movement of air into and out of 
the oesophagus during each respiratory cycle both under normal 
conditions and during respiratory obstruction It will be obser\ed 
that the amount of air drawn in is greatly increased during the phase 
of laboreo respiration The time is shown in six second intervals 
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was made in the neck, and a tiaclieal cannula inseited The stem of a glass 
T-tube was introduced thiough the mouth into the uppei end of the cesopha- 
gus, the tip leachmg the level of the uppei end of the steiniim One arm 
of the T-tube was connected with a pair of Biodie lecoiding bellows, to the 
other arm was attached a sensitive valve which would permit the entrance of 
an when negative pressuie existed m the system, but would block its exit 
Stop-cocks were so placed that the T-tube could be connected with either the 
recording bellows oi the valve separately, oi with both together (Fig 2) 
A hollow needle was in- 
ti oduced into the stomach 
through a midline abdom- 
inal incision and was 
connected with a second 
pair of Biodie bellows m 
Older to lecoid any dila- 
tation which might occui 
The Results — The 
lesults of a typical ex- 
periment aie shown in 
Fig 4 The fiist part of 
the tiacing shows the 
uninterrupted flow of air 
into and out of the oesoph- 
agus at each lespiration 
At the point marked by 
an airow, the stop-cock 
was turned, making con- 
nection with the valve 
which pei nutted the en- 
tiance of outside an but 
blocked its exit It will 
be noticed that there was 
at once an accumulation 
of air in the oesophagus, 
causing an abrupt use in 
the tracing, and a dilatation of the stomach followed in the couise ot about 
two and a half minutes Furthei expeiiments showed this to be a constant 
lesult The dilatation proceeded rapidly until the stomach was seveial times 
Its normal size The gaseous content was appi oximately 250 cc of an, 
which IS about five tunes the amount of air normally found in the stomach of 
the fasting cat The pressure existing in the stomach, as detei mined li} a 
water manometer, was about 6 cm of watei 

Discussion — It is certain that the foice which m these experiments diaws 
atmospheric air into the upper oesophagus is the negative piessure in the 
thorax The mechanism, howevei, causing the passage of the air from the 

'TOO 



Fig 4 — The lower tracing is that of the recording bellows con- 
nected with the oesophageal tube th“ first part show ing the mo\ cment 
of air in the oesophagus during respiration At the point indicated by 
the arrow the \ alve (see Fig 2} w as turned on permitting the entrance 
of air but preventing its escape The upper tracing records the 
movements of the bellows connected with the stomach It will bo 
noted that about two and one-half minutes after turning on the vahe 
a dilatation of the stomach occurred 
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upper oesophagus into the stomach is not so clear The simplest explanation 
would be that as pressure increases in the upper oesophagus, the an is forced 
downward into the stomach, which acts as a leservoir the more readily 
because its muscle tone is lowered by etherization The downflow of air 
through the oesophagus is doubtless aided by the fact, pointed out by 
Meltzer,^® f that negative pressuie is greatei m the lower pait of the mediasti- 
num than in the upper 

A second process which ma)' play the most important role in passing air 
into the stomach is the peiistalsis m the oesophagus It must be remembered, 
as pointed out by Cannon,^® that in cats, as well as in man, whereas the upper 
two-thirds of the oesophagus are composed of stiiated muscle, the lower third 
IS formed of smooth muscle The peristalsis in this smooth muscle is not 
abolished by etherization, and it seems quite possible that when the pressure 

r m the oesophagus reaches 

a certain level the accu- 
~ j mulated air will be car- 

t 3 - — , ried by a peristaltic wave 

down into the stomach 


If air IS injected into 
the oesophagus by the 
means of a syringe, it 

llllllllllllllllllllllllll^^ will then be carried 

„ , f j ^ T-t, , down into the stomach 

Pig s — Blood pressure taken from the carotid artery The line 

at the bottom shows time intervals in five seconds and zero blood Uy a wave of OeriStalsiS 

P'essure At the point marked by the arrow the stomach was inflated •' ^ ’ 

with air The temporary rise in pressure IS a refle\ effect, see te\t ^,5 1-,p nhsprvprl bv 

The interval between the tivo tracngs represents a lapse of about J 

four hours during all of which time the stomach was kept greatly m-irlpr 

dilated It will be noted that the blood pressure has been well mam- OpClUng tnC inorax UnUci 

tamed The animal was m good condition m other respects also artificial respiration 

In applying these experimental data to the cases of dilatation of the 
stomach which have been observed clinically to occui under ansesthesia, it 
should be remembered that the expeiimental conditions here described differ 
111 two major respects from those prevailing m human cases In the first 
place, theie is actually no ngid tube, as in oui experiments, passing down 
fiom tbe mouth to the upper pait of the chest, in the second place, there is 
noimally no valve-like mechanism pi eventing the exit of air from the pharj'iix 
In regal d to the first point while under normal conditions the oesophagus is 
collapsed, under conditions of anaesthesia its upper portions may become air- 
containing When this is so, the force of negative pressure during inspiration 
would draw air into the oesophagus from the phar}nx In some of the cases 
that have been leported theie was respiiatory difficulty so marked as to be 
made pait of the record, and since an inspiratory effort in the presence of 
obstiuction to the fiee passage of air into and out of the thorax increases the 

t Meltzer estimated this pressure by placing a cannula at different levels m the 
mediastinum, alongside of the oesophagus He states that he was unable to obtain constant 
readings when he made the measurements in the oesophagus, because of its muscular walls 
and irregular contractions 
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negative piessure, a laigei amount of air would be drawn into the uppei 
oesophagus As regards the second point of difference, the existence of a 
valve, It seems likely that a dropping back of the soft palate or tongue, in the 
presence of nasal obstiuctioii, might play such a role t 

Systemic Effects of Acute Dilatation — Clinical obseiveis have foi the 
most part noted few oi no systemic effects immediately following gaseous 
distention occuiiing under aiicESthesia In a few instances inteiference ^vith 
the respiration and mciease m heart late have been noted In cats, if the 
stomach be dilated with an, there is at fiist a rise in systemic blood-piessuie 
which latei falls to the noimal (Fig 5) This phenomenon has been 
described by Dmitrenko as a leflex supposed to occui chiefly thiough affei- 
ent fibres in the sympathetic s>stem As shown m Fig 5, the systemic blood- 
pressure may leinain 1101 mal, although the stomach has been kept enoimously 
dilated for a number of houis, the pressure being maintained at about 
50 mm of Hg by the injection of air with the caidia and pyloius ligated to 
prevent its escape 

In view of the clinical obseivations and expeiimental woik we may 
conclude that the first systemic effects of gaseous dilatation per se are slight 
The disturbances that have been recoided aie attiibutable to mechanical 
embarrassment of respiiation and heart action due to pressure on the dia- 
phragm If, howevei, the acute dilatation, whether of the type occurring 
under geneial anajsthesia or of any other type, goes unrecognized or unre- 
lieved, the resulting condition is seiious The greatly distended stomach 
cannot function, it is unable to empty itself either by way of the intestines 
01 through the oesophagus^ We have heie a condition compaiable to 
pyloric obstruction 111 labbits Since these animals lack the vomiting lefiex, 
the stomach, under the conditions of pyloric obstiuction, as pointed out by 
Gamble and Mclver,^® acts as a leservoir for the large amounts of watei and 
salts that are poured into it by the gastric mucosa, and the animals soon show 
the effects of dehydration It seems likely fioin these studies and fiom other 
recent woik on high intestinal construction (White that most of the 
symptoms which may be encountered in late stages of acute dilatation of the 
stomach could be explained on the basis of a seveie dehydration with the 
accompanying loss of chloiides and fixed base 

t It was suggested in the earlier part of the paper that in the presence of obstruction 
to the evit of air from the pharynx the intrapharyngeal pressure would be raised , and 
since the oesophagus opens into the pharynx along with the trachea, air issuing from the 
glottis might be forced down into the stomach It is possible to conceive that an obstruc- 
tion to the free passage of air into and out of the pharynx might play a double role 
during the labored inspiration air would be drawn into the upper oesophagus by the 
increased negative pressure, and during the strong expiratory effort it would be driven 
into the stomach by the increased pharyngeal pressure 

II The characteristic vomiting in acute dilatation is merely the regurgitation of small 
amounts 
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SUMMARY 

1 The distinguishing features of acute dilatation of the stomach occuning 
under general ansesthesia are discussed 

2 The gas responsible for the dilatation is shown to be atmospheric air, 
and the experiments deal with its mode of entrance into the stomach 

3 These expeiiments show that acute dilatation of the stomach of the 
ansesthetized cat can be produced by placing in the upper oesophagus a glass 
cannula connected with the air by means of a valve that permits the entrance 
of air but blocks its exit The roles played by the negative pressure in the 
thoracic cavity and oesophageal peristalsis ai e discussed 

4 The immediate systemic effects of dilatation aie shown to be slight 
The latei effects, m cases that are not relieved, may be seiious, and it is 
suggested that many of the symptoms are due to severe dehydration 
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CAUSES OF DEATH FOLLOWING OPERATIONS FOR 
PERFORATED GASTRIC AND DUODENAL ULCERS 

By Joseph B Stenbuck, MD 
OF New York, N Y 

JXiOM THF GASTnOFNTEROLOGICAL SORGIC4E SERMCE OF DR \ A BERG KT THE AIT SINAI IIOSPITAI 

It is the geneial impression that the impoitant factors in detei mining the 
death of patients suffering with perfoiated gastric and duodenal ulcers, aie, 
hist, the length of time which has elapsed between the ruptuie of the ulcei 
and operative inteifeience, secondly, the proximity of the time of perforation 
to the ingestion of food with the consequent variable gioss soiling of the peii- 
toneal cavity, and thiidly the rapidity with which the opeiation is peifoimed 
As a rule nothing or veiy little is said of seveial other factors causing death 
and yet they aie almost as important as the most weighty factoi, t e , the tune 
elapsed between rupture and opeiation 

The following consideiations are based upon a study of the records of 
eighty-eight patients from the suigical service of the Mt Smai Hospital since 
January i, 1915 Maity of these patients were peisonally observed and opei- 
ated upon by the writer There has been no attempt to differentiate the 
duodenal from the gastiic ulcers, for m oui experience it has been almost 
impossible, and, indeed, fiuitless to tell them apart clinically Even at lapa- 
rotomy the landmarks aie so obhteiated by the pioducts of inflammation 
when the ulcei is m the neighborhood of the pyloric ring that the term 
gashoduodciial must be used The constiiction at the duodenal-pyloiic junc- 
tion and the pyloric vein are not usually visible 

Of these eighty-eight patients, twenty-seven died, i c , 31 per cent The 
death rates m the practice of surgeons 111 different hospitals and in diffeient 
localities vaiy considei abl}'-, for there is not nearly the uni f 01 inity m percentage 
of mortality as m the case of othei moie common surgical diseases such as 
acute appendicitis Fiom yeai to yeai the moitality changes, so that m one 
the rate is zero, and in another as high as 54 pei cent A coinpaiative study of 
death lates in peif orated gastroduodenal ulcers is of little importance Pei- 
forated gastroduodenal ulcer is such a catastiophe in which the peritoneal 
cavity IS suddenly and frequently, oveiwhelmingly invaded by a hostile hoide 
of chemical and bacteriological forces, that the outcome depends more upon 
the strength of these foices and the patient’s ability to cope with them than 
upon the act of the surgeon 

The Dwat'ion of Time Between Ruptuie and Opeiation — Our lecoids 
agree with the universal expeiience that the mortality increases almost in 
direct ratio to the number of hours elapsing between rupture and operation 
Because this factoi is so suie and so well known it requiies little comment 
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It IS very striking, indeed, that not a single patient died when operated upon 
within SIX houis after perforation This factor of the lapse of time between 
perfoiation and operation needs qualification There is a small group of 

Table I ‘ 


Hours after perforation 

No of patients 

No of deaths 

Per cent of deaths 

to 6 

27 

0 

0 

7 to 12 

26 

7 

27 

13 to 24 

12 

3 

25 

25 and above 

19 

14 

73 


* When the total number of cases in this and the other tables is less than the total 88 the relevant data 
have not been available in the missing cases 


patients who come to operation moie than twelve hours after perforation, but 
m whom theie is little or no spilling of stomach contents and only a localized 
inflammatory reaction This is illustrated by the following case history 

Morns D, age thirty-seven years (operation by Dr J B Stenbuck, 1923), stated 
that he was suddenly seized with severe epigastric pain thirteen hours prior to operation 
and that the pain persisted, though after several hours somewhat abated, to the time of 
admission to the hospital On physical examination, the signs were those of marked peri- 
toneal irritation including the usual board-hke rigidity When the abdominal cavity was 
opened there was no escape of either air or fluid, and, indeed, no inflammatory reaction 
was seen A tab of omental fat was adherent to the anterior surface of the antrum of 
the stomach in the region of the pyloric ring Only upon detaching this tab of fat was 
it possible to see the ulcer which then began to emit gas and gastric contents 

In this instance there had been apparently an acute perforation of the ulcer 
thirteen hours prioi to operation, but a tab of fat had walled it oflf by acting 
as a stoppei to the gastiic contents We must differentiate this type of case 
from that in which there might have been for thirteen hours a more or less 
constant outpouring of gastric of duodenal contents into the peritoneal cavity 
and 111 which the outcome is obviously unfavorable It is the type of case 
illustrated by Morris D , that we may expect to find not infrequently that the 
patient has recovered fiom operation even though operated upon long hours 
after perforation This type of case is m marked contrast to the more common 
type m which theie occurs a virtually continuous explosion The exact time 
of walling off is practically impossible of estimation, though the cessation of 
the severe abdominal pain is suggestive of it In our records not infrequently 
theie IS a history of short periods of acute epigastric pain with remissions 
foi one or two weeks prior to the very acute attack which sends the patient to 
the hospital Possibly on the pi evious occasions thei e have been heroic attempts 
on the part of the omentum and the serosa to seal the orifice of the perforating 
ulcer There may have been a succession of mild perforations, temporarily 
walled off, ending, however, m ruptuie into the free peritoneal cavity There 
IS a case operated upon as much as three days after time of apparent rupture 
in which there was recovery 
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Thomas T, age forty years (operation by Dr R Lewisohii, 1917) His historj, 
typical of ulcer, extended over a period of five years prior to admission, during vhich 
time there were attacks similar to the present of severe epigastric pain occurring at 
intervals of about six months The last attack began about three days before admission 
and was more or less continuous At operation a small amount of serous fluid was found 
in the peritoneal cavity, but there was no peritonitis There was a perforation, pinhead 
in diameter 

Another case operated upon twent3^-eight hours after rupture affords 
unusual interest 

Isadore L, age forty-two years (operation by Dr J C A Gerster, 1924), had an 
attack of severe epigastric pain two years previously, similar to the present one, and it 
lasted in varying degree about two weeks There were several milder attacks in the 
interim The present attack began twenty-eight hours before admission and continued 
with varying intensity until time of operation Just before operation a rontgenogram 
showed free air in the peritoneal cavity between the diaphragm and the liver At operation 
free gas escaped from the peritoneal cavity and there was a small amount of peritoneal 
fluid No peifoiation was found, although obviously it had occurred Thick }rellow 
fibrinous exudate covered a small area on the surface of the antrum of the stomach and 
beneath it was the induration of an ulcer The presence of the ulcer was corroborated 
when, in the performance of gastro-enterostom}', a finger was introduced into the lumen 
of the stomach 

In addition to qualifying the factor of time elapsing between peifoiation 
and operation, these cases suggest very stiongly the piobability that pei- 
forated ulcers may heal spontaneously At least they demonstrate m some 
cases the importance of physical resistance as compaied with surgical assist- 
ance in rescuing the patient from death 

The Operative Pioceduie — The majoiity of surgeons are in favor of the 
simplest form of operation which is closure of the ulcer in two or three layers 
They reserve gastro-enterostomy foi those cases in which the maiked con- 
stiiction of the pylorus whether due to either operative suture, or seal tissue, 
or oedema requires it This adherence to a simple procedure is in haimony 
with the customary teaching that for the good of the patient it is urgently 
advisable to “ get m and get out ” of the abdominal cavity with the utmost 
rapidity Of twenty-eight patients of various stages upon whom a gastro- 
enterostomy was performed in addition to closure of the ulcer, only four died, 
a mortality of 14 per cent Many of these were advanced cases with peiitomtis 
The mortality is low in comparison with 31 per cent m all our cases and 
suggests the possible beneficial effect that may have been brought about by 
improved drainage by way of the gastroenteric stoma 

In the absence of constriction m the pylorus or duodenum, closure of the 
oiifice when properly performed will suffice The pioper closure does not 
entail any elaborate suture It is possible that one purse string insetted into 
firm tissue will be enough to prevent further leakage of gastiic or duodenal 
contents and allow the ulcer to heal The following case is of interest in 
this connection 

Raymond M, age twenty-four years (operation by Dr J B Stenbuck, 1925) A per- 
foration occurred on the anterior surface of the stomach near the pjlorus There was 
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The Thiee Penods oi Modes of Death Aftei Operation — In Fig i, I 
have grouped the deaths according to the time they occurred after operation 
(Fig I ) 

It will he observed that one gioup is composed of patients who die 
within three days aftei operation, another is made up of those who die about 
a week (six to ten days) after operation, and a third of those who die one 
to two months after operation These are not, m my opinion, chance 
. gioupings I believe they 

oL represent three different 



modes in death which 
may be differentiated 
clinically and pathologi- 
cally 

Group I — In those 
patients who die within 
thiee days (mostly within 
one day) after operation. 


TIME OF DEATH AFTER. OPERATION 
Pig I 


the preponderant factor 
in shock which is notice- 


able before opeiation and continues unabated until death after operation 
While autopsy may leveal a diffuse soiling of the peiitoneum and early perito- 
nitis, it IS as a 1 ule too early and too slight to cause death This overwhelming 
chemical and bacterial shock is exaggeiated according to the patient’s inability 
to cope with It Some patients may oveicome it and suivive, some others 
may overcome it temporarily only to succumb later, according to their powers 
of resistance We should expect to find in Group I the patients of advanced 
age and those with chronic organic disease It is interesting to note that of 
the sixteen patients who died within three days post-operative, twelve were 
fifty years old, or older, and only four were below fifty years of age 
Because of their lessened reserve the}'^ die very easily m pulmonai*y, cardio- 
vascular, or renal collapse rather than from infection pet se In this group 
the patients make their exitus in a violent sort of death There is no free 
interval in which the patient feels improved by the operative procedure, but 
he is despeiately sick every minute from the onset to the end of his very 
short illness 

Group II — In the second group the patients die of a geneialized purulent 
peiitoniUs They pass through the period of shock very quickly They feel 
better aftei operation and they seem to be combating the disease successfully 
for a few days so that the suigeon is tempted to make a favorable prognosis 
Then very surely the patient’s temperature mounts, the pulse becomes more 
rapid and labored, and the expiession anxious These signs of peritonitis 
are followed by death In this group are the younger patients who are 
sufficiently vigorous to withstand the early shock, but are unable to ward off 
the infection which spreads Of the seven cases of death in this peritonitis 
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group, the age distribution was as follows only two patients were above lift} 
years of age, and five patients were less than fifty years of age 

Group III — The third may be termed the abscess group The abscess 
may be subphrenic or within the liver In our cases theie weie two deaths 
of each variety In the case of liver abscess the patients pass successfully 
through the periods of shock and of peritonitis and at the end of the second 
or third week they may appear quite normal and ready foi dischaige when 
they begin to experience pain m the abdomen just beneath the operative wound 
or m the region of the liver The temperature and pulse rise and there may 
be a chill or chilly feeling with a cold clammy perspiration Abnoimal pulmo- 
nary signs usually at the right base may be elicited and are due, as a lule, 
to the elevation of the diaphragm and the pioduction of some pleural fluid 
which later may become purulent The abscess becomes largei and larger 
There may be seveial abscesses The condition does not respond to suigical 
treatment mainly because of the difficulty m draining abscesses which aie 
multiple, and with gradually increasing toxaemia and cachexia and actual 
destruction of a considerable amount of liver substance, the patient dies m 
one to two months post-operative 

Subphrenic abscess as a complication of perforated ulcer causing death 
IS mentioned not uncommonly Most probably its origin may be explained 
by a purulent residuum over the dome of the liver, oi by a superficial liver 
abscess which has ruptured beneath the diaphragm 

Liver abscess, on the other hand, as a factor in death aftei opeiation foi 
peiforated ulcer is an unusual condition and has received scant mention oi 
none at all m the clinical and pathological considerations of the subject 
We have been unable to find any report of such cases m the literatuie though 
it IS possible that some of the cases of subphrenic abscess reported weie 
originally liver abscesses which ruptuied The possible modes of infection 
in liver abscess are i By way of the portal vein from the ulcer, from the 
peritoneal infection, oi from the infected abdominal wound 2 By diiecl 
extension from the ulcer which may he contiguous to the liver, and 3 From 
a suppurative cholangitis 

Clinically the condition was not diagnosed at its onset but attention was 
called to the subphrenic abscess which overlay it in each of our two cases In 
one, the presence of the subphrenic abscess masked the liver abscesses Avhich 
lay beneath it and it was only by aspiiation of the liver at the time of operation 
for drainage of the subphrenic abscess that the presence of the aliscesses 
in the oigan could be elicited In the other case the liver abscesses weie 
discovered at post-mortem examination 

Case I — G F, age fifty-eight years foperation bj Dr E Klein, 1923), was operated 
upon Alay 5, and died July 4 For five or siv 3ears prior to admission he had had stomacn 
trouble wdiich consisted of epigastric pain with sour eructations occurring about two 
hours after meals, wdiich w'ere relieved by bicarbonate of soda Nine hours before admis- 
sion he had an attack of severe epigastric pain Before operation phjsical examination 
showed generalized abdominal rigidity and tenderness more marked in the epigastrium and 
obliteration of the area of liver dullness At operation the upper abdominal ca\itj 
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tamed a moderate amount of sero-purulent fluid On the anterior surface of the pylorus 
was a perforation 3 mm m size, surrounded by an acute inflammatory process involving 
the wall of the stomach The orifice of perforation was sutured and because ot tlie con- 
striction of the pylorus a posterior suture gastro-enterostomy was performed A soft 
rubber tube was placed as a dram m the region of the foramen of Winslow 
May 7, signs of pneumonia developed at the left base 

May 22, there were signs, corroborated by rontgenograms, suggestive of a subphremc 
abscess but aspiration revealed no pus The condition of the patient became progressively 
poorer A mild fever (90° F to 100° F ) persisted until the middle of June when the 
temperature rose daily to nearly 103° F and continued to do so until death on July 4 
July 2, a preliminary walling off of the pleural cavity was performed and on July 3, 
the subphremc space was entered and a small abscess in it was drained 

July 4 Post-mortem examination showed a healed gastric ulcer There was no pus 
present m the abdominal cavity, but many adhesions had formed between the inferior 
surface of the diaphragm and the dome of the liver In the uppermost portion of the 
liver substance, immediately beneath the surface was an abscess 6 cm 111 diameter There 
were two small abscesses having a diameter of i to 2 cm close by The intervening liver 
tissue showed irregular areas of dark red infarction The gall-bladder, the bile ducts, 
the portal vein and the hepatic vessels were grossly negative 

Case II' — B G, age thirty-seven years (operation by Dr J B Stenbuck, 1924), 
was operated upon October 8, and died November 26 His previous gastric history oi 
only two weeks’ duration consisted of mdd, constant, non-radiating epigastric pam not 
related to meals Eight hours before operation there was a sudden attack of very severe 
epigastric pain Physical examination showed signs typical of perforated gastroduodenal 
ulcer Operation revealed a perforation about 0 5 cm in diameter on the anterior surface 
of the antrum near the lesser curvature The perforation was closed by means of three 
layers of sutures In the upper portion of the abdominal cavity there was a large 
collection of bile-stamed, thick fluid which extended above the dome of tlie liver The fluid 
was mopped with sponges and aspirated A soft rubber tube was placed to the region 
of the pylorus 

Immediately after operation tlie patient developed signs of diffuse bronchitis which 
disappeared m a few days 

October 18, thick pus was evacuated from the lower part of the abdominal wound 
The patient’s temperature became normal and he appeared to be quite well and ready for 
discharge from the hospital as soon as his wound should heal 

October 26, the patient experienced pam in the right hypochondnum and right flank, 
and there was tenderness in this region The pam continued, the temperature rose sharpi\ 
to 103° F, and there uere flatness and diminished breath sounds m the lower portion of 
the right chest These signs and symptoms suggested a subphremc abscess A rontgeno- 
gram showed a slight elevation of the right diaphragm with increase in the lung markings 
at the right base which were probably due to compression 

October 29, aspiration rvas performed in the tenth interspace in the midaxillarj hne, 
which was the point of maximum tenderness, and a few drops of very thick pus 
were obtained 

November 2, the subphremc space was entered, pus evacuated from it, and drainage 
instituted Nevertheless, the temperature continued elevated, and therefore the wound 
was revised and another pocket of pus discovered apparently m the liver substance The 
fever remained high 

November 9 and November 13, the wound was reentered and the liver was penetrated 
by the aspirating needle and pus was obtained beyond what appeared to be grossly healtln 
liver tissue The barriers of liver substance which separated what were evidently multip e 
liver abscesses were broken dowm to form one large cavity However, the abscesses w uc i 
went to form this cavity had destroyed almost all of the right lobe of the hver 
The patient became rapidly worse and died November 26 
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These cases of death fiom hvei abscess present similar pictures Most 
piobably infection brought to the liver by way of the poital vein, proliferated 
in the small branches Although the quantity of bacteria might be quite 
small they would, in the weeks of illness, finally produce large abscesses 
Although the bacteiia might be diffusety disseminated thioughout the liver, 
they might not produce diffusely disseminated abscesses but only multiple 
puiulent foci It is possible that the smaller abscesses might coalesce to 
form laigei ones 

Clinically, in the onset of development of these abscesses, it is lemarkable 
that theie may be no abnoimal signs Yet this is in confoimity with the 
occasional expeiience in liver abscess not related to opeiation, m which the 
physical signs and s3nnptoms aie almost negligible Indeed, it is most prob- 
able that the condition does not piesent itself to us until a subphremc abscess 
IS foimed, due possibly to the subdiaphiagmatic ruptuie of a superficial 
hvei abscess 

In each of our cases the abscesses of the liver were multiple, in each 
they seemed to have become piogressively worse and involved a considerable 
quantity of liver substance, and each did not lespond to operative treatment 
In the natuie of the multiplicity and dissemination of the abscesses and the 
impossibiht}' of draining all of them, operation will offer no hope of succor 

SUMMARY 

The time which has elapsed between the time of luptuie of a perforated 
gasti oduodenal ulcei and the time of repaii is the most important factoi m 
determining the fate of the patient Iheie aie, however, other factors of 
considerable importance age, the type of operative piocedure, the repaii on 
the pait of the omentum, the size of the peifoiation, the amount of gastric or 
duodenal contents spilled, organic disease, and alcoholism 

After opeiation death occurs in thiee distinct groups In the first group, 
death occurs within three days, usually within twenty-four hours, after opera- 
tion, and IS due almost entirely to the element of shock In the second group, 
the patients appear to be improving, only to succumb to diffuse peiitoniUs 
in approximately a week after operation In the third group, the patients 
after overcoming the elements of both shock and peritonitis die in several 
weeks or months after opei ation, due to subphremc or liver abscess 

Death fiom abscess of the hvei occuned twice in our series of eighty-eight 
cases, and since it is an extiemely laie condition both cases are here recorded 
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DISCUSSION AND KEPORT OP FORTY-EIGHT CASES 
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AND 
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Among the more common varieties of tumors of the caecum appearing 
m the literature of the day are cystic, including dermoid, epideimoid and 
entero-cystoma with tumois of the following varieties — leiomyoma, actino- 
mycosis, lympho-sai coma , carcinoma — standing out most prominently with 
tuberculosis, chionic inflammatory hypei troph}'^ and the occasional lympho- 
sarcoma We mention the latter m the order of frequency in which we 
have seen them 

Carcinoma was found in thirty-seven instances, tuberculosis in seven, 
chionic inflammatory in two and lympho-sarcoma in one One undetermined 
possibly following appendix phlegmon 

For the sake of completeness, a biief review of anatomy with emphasis 
on the caecal lymphatics is necessary 

Anatomy — In a normal adult the caecum is about two and one-half inches 
m length A fold running fiom the top of the ileum partly around the 
large gut, marks the boundary between the caecum and the colon The 
caecum differs from the rest of the large gut m that it is more richly supplied 
by the lymphatics It is lined with a single layer of columnar cells — Vilh 
and valvulae conniventes are absent 

The vessels of the mesentery and neives enter the caecum and' colon from 
the inner or left side This may be explained embryologically since the caecum 
and the colon originally occupied the left lower abdominal segment, later 
they rotate to the right, remaining permanently in the right iliac fossa 

The blood supply to the caecum is the ileo-colic branch of the superior 
mesenteric The ascending colon is supplied by the right colic, and the 
transverse colon by the medial colic 

The lymphatic drainage follows the course of the ileo-cohc blood-vessels 
Frequently they aie continuous with glands around the superior mesenteric 
artery The teimmations are associated with the ileo-cohc arterioles 

Lymph channels surround the glands of Lieberkuhn where carcinoma of 
the caecum originates From here they are directly continued to the network 
of the lymphatics m the submucosa These pass through the muscle layers 
and form plexuses of lymphatics between the mesenteric sheaths 

* Read before a conjoint meeting of the New York and Philadelphia Surgical Societies, 
February g, 1927 
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The lymph systems may dram into five dififerent groups of glands about 
the csecum or diiectly into the glands around the ileo-colic artery above 
The gioups as given by Ciaig and MacCaity are i Anterior colic 
2 Posteiior colic 3 Appendiculai 4 Ileal 5 Right colic 

LyinpJio-so) coma — Lympho-sarcoma is an extiemely rare disease of the 
caecum Dining a peiiod of fifteen yeais in Prague, of 13,036 sections, thir- 
teen cases were found It does, however, occur with moie fiequency in the 
small intestines and lectum 

The symptoms aie similar to other types of caecal tumor, occuning in 
early adult life The tumor is extremely rapid growing and non-tender 
It begins in the submucosa made up of small 01 large round cells 
Within a very shoit time the entire gut wall is infiltiated The central 
portion breaks down and ulceiates Extension takes place peiipherally 
With saicomatous invasion the gut has a tendency to be dilated lather than 
to be constricted in contia-distmction to caicmoma Polypoid excrescences 
aie not usual 

The course is rapidly fatal Metastases occui eaily m the contiguous 
lymphatics and likewise in the distant oigans 

Early recognition and excision followed by Rontgen and radium theiapy 
offers the best prognosis A few cures have been leported 

In oui senes we had one case reported to be lympho-sarcoma 
Tnbciculosis — Theie is now rather general agieement that tuberculosis 
does occur primarily as well as secondaiily in the csecal region The patho- 
logical differences aie quite niaiked This in a given case, together with 
absence of tuberculous foci m the other regions, furnishes strong support 
for tliose contending primary invasion 

Tuberculosis of the ciecum is veiy common in patients having pulmonaiy 
involvement At neciopsy it has been demonstrated that the gastro-intestinal 
tract IS involved in 70 to 90 per cent of these cases (Hartman quoted 
by Menzies ) Of this number the ileo-csecal region is involved in about 
85 per cent of the instances Only a relatively small number of this group 
receive surgical inter feience, and then only when symptoms of obstiuction, 
fistulse and severe subjective signs are present 

The best explanation offered for the predelection of the ileo-csecal region 
IS based on anatomy As cited previously the csecal region of the large gut, 
excepting the rectum, is the most abundantl}'- supplied with lymphoid tissue 
In children the infection is attributed to milk innoculation by the bovine type 
of bacillus In adults it is ingested with the food, 01 tiansmitted through the 
blood stream, and the organism is the human type 

The age incidence is early adult life between the second and third decades, 
although of our series of seven cases reported, the average age was under 
twenty years As regards sex there was equal distribution 

There is nothing in the symptomatology characteristic of tuberculosis 
unless it be the insidious onset, chronicity and interval periods of freedom 
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from S3miptoms The duration m our senes extended from two months 
to five years 

Pam is an eaily evidence, full at first, later cramp-like and iriegular 
Associated with this is tenderness and rigidity in the right lower quadrant 
Obstinate constipation with diarrhoea and blood-stieaked mucous shreds is a 
prominent symptom Epigastric discomfoit, nausea, vomiting and belching 
occur eaily The absence of temperatuie means little, its presence, particu- 
laily in the afternoon, may augment the differential diagnosis 

Serum tests in adults aie of veiy little aid Pulinonaiy, osseous and 
glandulai involvement must always be sought foi We were able to deinon- 
stiate phthisis in one instance, and no extia-caecal focus in the others 

Brown, Levy and Haft all emiihasize the difficulty of clinical recognition, 
and stiess the value of the Rontgen examination, also see the aiticle by 
J W Lainmore and A O Fisher, Amcucan Sutgcty, p 496, April, 1926 
The formei repoits that in twenty-eight cases diagnosed and opeiated, twenty- 
seven were diagnosed correctly His woik uj^on tins subject has been pains- 
taking and most illuminative The Rontgen pictuie in ciecal tubeiculosis 
leveals hypei motility, spasticity, and filling defect Obstruction when present 
is likewise disclosed 

Pathologically, theie are two distinct types of ctecal tuberculosis (i) 
Ulceiative, (2) Hyperplastic 

(1) Ulceiative Menzies desciibes this type as the enteroperitoneal 
group The tubeicles aie first found in the mucous membrane As they 
grow they coalesce, undergo central degeneiation and produce supeificial flat 
ulcers with undermined edges Read states that the ulceis circle the gut 
because the lymphatics and vessels run cncularly As a result, on healing 
the cicatrix forms an obstiucting band He maintains that 25 per cent of 
the ulcerous type produce stiictuie or stenosis Similar tubercules in the 
seiosa pioduce a dense adhesive peritonitis This group is consideied a 
secondary manifestation of a piimarj' focus elsewheie It is surgical only 
when obstiuction makes intervention imperative 

(2) Hypei plastic This group is considered to be pi unary in oiigm 
Surgical excision frequently peifects a cuie The tubeicules appeal in the 
subinucosa, glowing there, causing thickening of the wall and nan owing 
of the lumen Menzies claims that b)'^ the fibrolipomatous changes in the 
pericascal fat there is a tendenc)'^ to self-hinitation of the tuinoi 

Our cases lepresent both these types of tumor and secondai}'^ infection 
had played an important pait in the syndromes All cases showed degrees 
of obstruction Three were of the hj^perplastic type, one of which was 
complicated by a fecal fistula Iwo showed papillary projections of the 
mucous meinbiane One was of the ulcerous, constiicting type with the 
pi unary focus in the right middle lobe of the lung It is inteiesting to note 
that all had at various times been diagnosed as appendicitis Two had had 
appendectomies, one of which resulted m the fecal fistula mentioned above 
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and this latter one was a pi unary perfoiation of a tuljeiculous ulcer of 
the csecuin 

A Fnedrick resection with a side-to-side anastomosis of ileum to tians- 
vei se colon was done in one stage m tin ee instances Because of the extreme 
dilatation of the ileum in the ulceiative case, only the lesection of the tumoi 
and an ileostomy (Paul’s tube) was attempted at the first stage Eleven days 
later the anastomosis was completed sinnlai to the otheis 

The results were uniformly good Theie was one death out of seven 
patients, a child two and a half to three yeais old, with tulieicupMs of the 
ciecum, who had an appendectomy done, the other patients leaving the hospital 
apparently cuied Responses to follow-up letteis revealed freedom fiom 
symptoms and marked geneial impiovement 

Caumoina — In this senes of cases the youngest was twenty-one and the 
oldest seventy-eight Attention has been called to the fact that caicmoina 
of the intestinal tract occurs with fai greater fiequency in the fore-gut 
and the hind-gut The mid-gut, extending from the second portion of the 
duodenum to the ileoc^ecal valve is lelatively free from invasions It seems, 
therefore, that that portion of the gut functionating to piepaie and digest 
food and also that portion which has to do with the storage and evacuation 
of unassimilated food is pecuhaily susceptible to carcinomatous invasion 
Brill (quoted by Ewing), in leporting 3563 cases of malignancy of the 
intestines, found only eighty-nme, or 2 5 per cent , of instances in which the 
small intestines weie involved Of this numbei, the gieatest peicentage 
occuried in the second portion of the duodenum about the biliary papilla 
In an aiticle by J F Eidraann and R F Cartel, New Yojk Medical Joni- 
nal, June 7, 1922, the senior author reports the following frequency of 
malignancies of the colon m a senes of one hundred and twenty-nine cases 
Fifty 111 the recto-sigmoid, lectum and anus, thirty-seven in the sigmoid, 
eighteen of the csecum, fifteen of the ascending colon, hepatic flexure and 
right half of the tiansverse colon, nine cases in the left half of the tiansveise 
colon and splenic and descending colon 

Tissue predisposition is evident in those instances in which malignant 
changes develop fiom polyps of the colon Tiauma due to physiological 
and anatomical relationship plays a definite lole No doubt those portions 
of the gut which are fixed and offer moie lesistance to fecal movements 
aie subjected to a moie constant irritation This lesistance probably being 
greatest at the ileo-ca2cal junction and at the rectal valves 

Pathology — Tumois of the ciecum aie characteristic of tumors elsewhere 
in the colon They are slow glowing, only moderately malignant, extending 
late and metastasizing less frequently than tumois of a similar nature in 
other organs 

Caicmoma begins m a ciicumscnbed area of mucosa, with enlargement of 
the glands and peimeation of the basement membrane This aiea gradually 
extends by progressive transformation of normal into neoplastic alveoli 
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Microscopically this process can be demonstrated and one may frequently see 
l^apillary outgrowths of mucosa surrounding an ulcerated tumor 

Ewing gives the following gross and microscopical classification 

1 Adenoma Destruens — bulky ulceiating tumor causing obstruction, 
fistulse and anastomosis 

2 Stenosmg Fibro-carcmoma — First produces a superficial ulcei with 
marked fibrotic induration It has a tendency to be annular, causing constric- 
tion of the lumen and infiltiating tissue and nodes early 

3 Colloid Gelatinous Adenocarcinoma — Bulky, spreads rapidly and 
ulcerates early This type produces mihary nodules in the peritoneum 
Lymphatics are involved later 

4 Multiple carcinoma from pol)'^posis 

5 Papillary carcinoma from single polyps 

6 Melanoma 

Colloid carcinoma or gelatinous of Ewing, differs from adenocarcinoma 
only in that it is a degenerating form Parhan describes it as lack of func- 
tional control of the secreting epithelial cells This functional differentiation 
of cells corresponds to moi phological differences seen in carcinoma cells of 
the acinar or columnar type He observed colloid carcinoma in 22 per cent 
of all malignancies of the caecum In our series, with a recent pathological 
“ check-up ” of specimens, we found only 18 per cent conforming to the type 

Metastasis is rather late and recurrence is usually found at the site of 
origin Death may be delayed in colloid carcinoma but tbe eventual mor- 
tality is greater than 111 other types Parhan points out that the signet ring 
cells tend to be more malignant than the glandular type with columnar growth 

The most frequently involved group of lymphatic glands are the posterior 
colic In the Craig and MacCaity series of one hundred cases studied with 
particular attention paid to glandular distribution, 71 per cent of all glands 
found were in this region, and 64 per cent of the glands showing metastatic 
involvement belonged to this gioup 

This may be explained by the frequency of involvement of the ileo-caecal 
valve in malignancy of the cxcum (50 per cent Ewald to 64 per cent Craig) 
posterior wall alone m 35 per cent When the valve was involved 111 the 
growth and regional metastases weie found, the posterior colic chain showed 
tumor cells in 78 per cent The surgical significance of the group is at 
once apparent 

Craig and MacCarty concluded, “ The size of intestinal lesions and the size 
and number of regional lymph-glands proved to be no criterion for the 
presence or absence of metastasis ” They found regional glandular involve- 
ment in 32 per cent of their one hundred cases 

Many glands are hyperplastic, oedematous and simulate malignancy, only 
to be found on biopsy to be inflammatory reactions In our series in 25 per 
cent we weie able to demonstrate carcinomatous infiltration Furtheimore, 
cases which clinically are of the low malignant variety tend to have larger and 
more numerous hypertrophic glandular changes When the glands are 
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involved in the cai ciiiomatous piocess, clinically the pictuie is more seveie 
ind the piognosis as to cuie much moie unfavorable 

Secondary infection invades tumors eaily and plays a leading part in 
the rapidit) of growth and foimalion of fistuL'e and production of perito- 
nitis The tumoi seldom is the diicct cause of death Cachexia and the 
lesultant death aie due piimaiily to supenmposed infective processes This 
IS especial!} true in the Ccccum, in this legion the bacteiial fei mentation and 
putrefactue processes reach a maximum of activity Given the seed for 
inflammatory reaction, it follows that thev will grow lapidly in gut soil 
alread^ weakened m resistance In malignant degeneration 

We found regional gland metastasis m 25 per cent of our cases The 
ileo-crecal lahe was nnohed 111 about 48 pei cent of instances, and one-half 
of these showed hmphatic nna'^ion The enliie w'all wms mfiltiated in 62 
per cent Ulceiation wms picscnt in about 40 pei cent Five specimens 
re\ealed infiltiation of a portion of the appendix Multiple polyps were 
present in six instances 

Distant metastasis in other Msceia outside of the colon w^eie not dis- 
co\ered The h\er was ne\ei found to be the seat of secondary giowths 
This IS III accord with othei obsencrs 

Swiis ami Sympioins — Seldom is the suigeon consulted in the mcipiency 
Rareh do the symptoms manifest thcmsches befoie secondaiy inflammation 
or obstructions occui 

This fact IS cleat 1 \ demonstrated in oui senes 111 wdiich the earliest 
duration of s}mptonis was gi\en as ten dax^' In dehing into the past his- 
toiy howexcr, the patient admitted IiaMiig had mdefiniie pam in the light 
lover quadrant for four \cais, melena incgulaih foi one }eai, and loss of 
ten to fifteen pounds m weight during that pcnod 

He appeared before me two dars aftci an acute attack of pain, nausea, 
lomiting and detection of a mass six cubic centimelics in diamctei in the 
right abdomen At ojieration a rer\ cxtcnsnc caicmomatous piocess was 
ioiind The tumoi began m the c.ecuin, nnohed the ^al^e and extended into 
the proMinal portion of the colon The lumen was filled wnth ulceiatecl 
papillar} projections and the entiie wall infiltrated by the gtowhb 

The longest duiation of scmplenns was fifteen eeais This patient had 
complained of mild '^lomach tiouble ' foi that length of time Thiee weeks 
prenoiis to admission he had noticed a mass and then had consulted a 
surgeon The axerage duration of sxmptoins wms one and one-half yeais 
to two xears 

The SMiiptoms arc actuallv due to ‘•ccondan complications and may be 
touded into subjectixe and object nc signs 

d Subjective Sujns — We include m tins giouj) Pain, constipation altci- 
nating iiith diarrhcea, distention, naii'-ca, coniitmg and weakness 
Tam — Admitted!} a late s}mplom w'as present in 80 per cent of otii 
ca'es About one-half of the numbci maintaining it to be the fiist indication 
disease It wms described usual!} as a gradual onset of a dull ache J he 
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location most often mentioned was the right side, chiefly the light lowei 
quadiant or just to the light of the umbilicus Radiation was inconstant, 
either absent or down the light leg or towaid the umbilicus Food held no 
relationship to it Pain increased m severity during the night hours Evacua- 
tion of the bowels gave the most lehef The pain beginning gradually as a 
dull ache, steadily iiici eased m character to colicky attacks and sharp piercing 
qualities This development may be due to various phases of pathologv 
Beginning with ulceration thiough obstiuction and to the penetration of the 
peiitoneal nerves by the tumor mass 

Constipation, increasing m seventy, was declared the next most frequent 
symptom Alternating diarrhoea was mentioned m only thiee instances, 
which leads us to conclude that it is not as chaiacteiistic of csecal tuinoi 
giowths as it IS of tumors moie distal m the colon 

Distention, nausea and vomiting, all signs of degrees of obstruction, 
occurred with about equal frequency in about one-third of the cases observed 
Weakness and anoiexia was present in approximately the same numbei 
B Objective Signs — In this group we include loss of weight, presence 
01 absence of mass, tenderness, melena, stiffening of gut, visible peiistalsis 
and anaemia 

Loss of weight was present m about 79 per cent of instances, varying 
111 amount from five to thirty pounds Associated with this, there was seveie 
weakness and anaemia The average haemoglobin reading being 69 per cent , 
the red cells numbei ed three million nine hundred thousand About an equal 
number of cases showed either a coiiesponding diminution in the white cell 
count or a slight leucocytosis seldom exceeding eleven thousand A mass was 
found m one-half of the cases, usually fixed to a degree posteriorly With 
one exception tenderness was always elicited when a mass was present 

Melena, a lather constant finding in tumois higher 111 the colon, was 
present m one out of foui cases A search for occult blood should be made, 
though, as afoiementioned, we feel that a positive finding is less frequent in 
csecal growths 

Stiffening of the gut, excluding masses found, and visible pei istalsis were 
noted frequently 

In addition to the above signs and symptoms we have the aid of the 
Rontgen-iay It is impossible not to regard Rontgen-ray examination of 
pai amount impoitance m suspected csecal disease Unquestionably in the 
detection of early involvement it stands first m value as an aid in diagnosis 
In our series, in ever)’’ case subjected to Rontgen examination, eithei with 
the pielimmary baiium meal or the colon enema, csecal pathology was dis- 
covered and m the vast majoiitv of instances, an accurate diagnosis was 
made pre-operatively 

The usual findings m csecal carcinoma were a filling defect or a change 
m the normal contour A lack of contrast mixture 111 the csecum was a 
frequent finding Absence of peristalsis in the csecum with hypennotility 
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m the colon was a veiy constant pictuie In addition, distention of the distal 
loops of ileum was found with vaiying degrees of obstruction 

Operation — We prefei the Fnednck operation for tumors of the right 
side of the colon and consequently have peifoimed this technic in twenty- 
seven of the cases leported It consisted of the removal of ten to twelve 
inches of the ileum, the entiie csecum, the ascending colon and from one-thiid 
to one-half of the transverse colon, completed by an anastomosis of the ileum 
to the tiansverse colon, end-to-end being the choice A side-to-side anas- 
tomosis IS the operation of choice in the veiy fat endowed colon End-to- 
side anastomosis was done m thiee of the lecoided cases 

We have not had occasion to use the methods of piecaution against gas 
distention as advocated by Di Charles Mayo 

Results following the Fnednck technic have justified our prefei ence for 
it Of the 28 cases we had six deaths, or a moitahty of 21 4 per cent The 
post-opeiative convalescence was lelatively easy, and the follow-ups were 
satisfactoi)'’ 

Ileo-colostomy was resorted to on four occasions One with anastomosis 
of ileum to tiansverse colon, three ileum to sigmoid One patient had had 
an ileo-sigmoidostomy made six months pieAuousl)'^ which was not disturbed 
at the second operation, where lemoval of the growth was done On two 
occasions the growth was not lesected, only a palliative short circuit was 
attempted One lecent recurrence from another city — two years after oper- 
ation with obstiuction (Collor ) An ileo-sigmoidostomy done 

A delivery of the tumor aftei the method of Mikulicz and subsequent 
closuie of the artificial anus, lesulted in one death out of two cases 

Four instances of complete intestinal obstruction lendered lesection 
impossible and a temporal y ileostomy was made with a Paul’s tube inserted 
into the ileum, resulting in two deaths 

A plastic on the caecum with local lesection of a benign tumor was done 
m one instance and resulted in permanent cure This is not added to the 
total number 

We were unable to find the tjpe of opeiation done in one case with 
caicinoma complicated by obstiuction, which icsulted m a mortality In two 
instances appendectomies had been done within a peiiod of five years and 
both patients stated that they had not been feeling well since that time At 
opeiation in each instance the growth was veiy extensive This might sug- 
gest the possibility of an early tumor presenting the symptoms of an inflamed 
appendix and having been overlooked Attention to such has been cited by 
John F Erdmann 

Another case had had a resection of a portion of the transveise colon 
eight years before, and was entirely well until six months befoie we had 
an oppoitunity to see him At operation an extensive colloid caicinoma 
was found with regional glandular metastases Moreover, m the colon, 
forty-nine centimeties from the caecal gro^vth, a nodule twenty-five by ten 
millimetres was found to be of similar pathology Here again, since we know 
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that colloid carcinoma is sluggish in growth, we may infer that the ciecal 
tumor might have been present and passed unnoticed by the opeiator 

SUMMARY 

Forty-eight cases of csecal tumor were studied Carcinoma was found in 
thirty-seven instances, tuberculosis in seven, chronic inflammation in two and 
lympho-sarcoma in one , one undetermined 

Other tumors occasionally found are cyst, gummas, lipomas, tubercu- 
lomas, papillomas, cholesteotomas, leiomyomas and actinomycosis 

The ileo-csecal region is the site of predilection for tuberculosis, because 
of the light lymphatic supply 

Three of the seven tubeiculosis cases weie of the hjperplastic type with- 
out a demonstrable pi unary focus The fouith had an involvement of the 
light lung and the csecal growth was consideied to be secondary Three 
otheis weie tuberculomas 

The Fnediick lesection was peifoimed m all the tuberculous tumors, with 
no mortality and a symptomatic cure Onl}' appendectomy was done in three 
tuberculomas 

The caecum has a predisposition to malignant degeneration because of its 
physiological and anatomical relationship 

Regional glandular metastasis was found in 25 per cent of the cases 
repoited The ileo-caecal valve was involved in 48 per cent 

The signs and symptoms most frequently found were pain, loss of weight, 
a mass and maiked anaemia Rontgen examination was the most accurate 
aid in diagnosis 

The Fnediick operation was the method of choice, being performed in 
twenty-eight of the thirty-seven cases of carcinoma, with a mortality of 
21 4 per cent 

CONCLUSION 

Caicinoma is the most fiequent caecal tumor requiring surgical interven- 
tion Lympho-sarcoma is the most highly malignant tumor 

Caecal caicinoma are slow gi owing and only model ately malignant Sec- 
ondaiy infection invades the tumor early and is the chief cause of the 
profound cachexia found in these cases 

Distant metastases are rare in carcinoma of the caecum 
Secondary intestinal growths are not uncommon and should always be 
sought for A malignant tumoi obstruction may simulate a chronic 
appendicitis 
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THE ADVANTAGES OF A LOW MEDIAN-LINE INCISION 
IN EXPLORATORY LAPAROTOMY FOR CARCINOMA 
OF THE RECTUM OR RECTOSIGMOID^^ 

By Walter E Sistrunk, MD 
OF Rochester, Minn 

DIVISION OF subqehv, ma\o clinic 

In 1918 I piesented before this association a paper 1 ecommending 
exploiation of carcinomas of the rectum and lectosigmoid thiough a left 
lectus incision and the making of a colostomy through this incision siinilai 
in type to that previously desciibed by Mixter Since then this type of 
colostomy has been used many times m the klayo Clinic and has been satis- 
factoiy 111 all except m one paiticulai Howevei, following such an opeiation 
seveial patients developed intestinal obstiuction caused by a loop of small 
intestine slipping down between the loop of sigmoid, which had been lifted 
up in performing the colostomy, and the left lateral wall of the abdomen 

In order to avoid this seiious complication I have foi some time explored 
giowths in this region through a low median-hne incision, and whenever 
colostomy was thought best I have pei formed it through a separate incision 
Such an opeiation seems to have distinct advantages 

Through a low median-hne incision it is easy to make a satisfactoiy exami- 
nation of the abdominal cavity foi evidence of metastasis in the liver, lymph- 
nodes, and other structuies, and if one wishes, to peifoim primal y lesection, 
a Jones opeiation or a Coffey opeiation Should a two-stage operation he 
prefeiahle, as is often the case, a Mikulicz type of operation for growths in 
the sigmoid loop may easily he perfoimed through the low inedian-lme 
incision If colostomy and subsequent posterior resection seem indicated, 
the loop of bowel selected foi the colostoni)' may he caiefully examined, and 
freed from any adhesions and then brought out by way of a sepaiate incision 
through the abdominal wall , it may be placed at the point desired and close 
enough to the lateral abdominal wall to pi event the small intestines fiom 
slipping between them 

In such cases I have usually pei formed the colostomy through a giidiion 
incision placed close to the crest of the ilium on the left side With one 
hand in the abdominal cavity as a guide, one can quickly make an opening 
111 the abdominal wall just laige enough to peimit the loop of bowel for the 
colostomy to be hi ought thiough (Fig i) The loop lirought out is supported 
by a strip of skin 01 a glass lod which is passed thiough an opening in 
its mesenteiy (Fig 2) 

In some patients with giowths m the uppei lectum, but still above the 
peritoneum m the bottom of the cul-de-sac, we have made a tempoiary stoma 
of the sort mentioned and latei resected the growth and made an end-to-end 
anastomosis and still later closed the stoma If a temporary stoma is made, 

* Read before the Southern Surgical Association, December 14, 1926 
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the limbs of the bowel may be sutured together as suggested by Coffey, and 
closed by applying clamps, and so forth, as is done in completing a Mikulicz 

type of operation (Fig 3) 
It IS necessary when 
performing colostomy to 
remember that the loop of 
bowel used should be 
brought out of the ab- 
dominal wall far enough 
to allow it to be cut com- 
pletely across, otherwise 
the upper segment of 
bowel will often empty its 
contents into the lower 
one In certain stout 
patients with thick ab- 
dominal walls the mesen- 
tery of the sigmoid is so 
shoit and wide that it is 
impossible to bring a 
knuckle of bowel entirely 
through the abdominal wall without great tension, not only is colostomy 
perfoimed undei such circumstances dangerous, because of possible gangrene 
of the bowel from 
tension, but the 
stoma often fails to 
function properly 
111 such cases I have 
found it much safer 
to extend the me- 
dian-hne incision 
upward an inch or 
two (Fig 4) and to 
make a stoma fiom 
a loop of the trans- 
verse colon After 
the colostomv has 
been completed, tbe 
median-line incision 
may be closed and 
dressed separately 
from the colostomy 
wound In practically all cases the wound from the incision heals primarily 
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CLASSIFICATION OF RENAL AND URETERAL ANOMALIES^ 

By Edmund Papin, M D 

OF Paris, France 

AND 

Daniel N Eisendrath, M D 

or Chicago, III 

Our object is to attempt to classify in as complete a manner as possible 
all the vaiious anomalies of the upper unnaiy tract In place of a lengthy 
description, we prefei to illustiate the diffeient groups in a diagrammatic 
way, and limit the description as much as it can be done 
We classify the anomalies as follows 

A Anomalies of the Kidneys 

1 Anomalies of Niimbei 

a Solitary kidney (Fig's i and 2) 
b Supeniumerary kidney (Fig 3) 

2 Anomalies of Volume 

a Hypoplasia (Fig 4) 

b Supplementary lobe (B of Fig 5) or hypertrophy (A of Fig 5) 

3 Anomalies of Foun 

Short, long, lobulated kidneys (Fig 6) 

4 Anomalies of Location 

a Simple or ordinary unilateral ectopia (A of Fig 7) 
b Simple or ordinary bilateral ectopia (B of Fig 7) 
c Crossed ectopia with or without fusion (Figs 8 and 8A) 

5 Median Fusion 

a Horseshoe kidney (Figs 10 and ii) 
b L-Shaped kidney (Fig ii) 
c Cake kidney (D of Fig 10) 
d Sigmoid kidney (C of Fig ii) 

6 Anomalies of Rotation 

a Faulty rotation (A of Fig 12) 
b Excessive rotation (B and C of Fig 12) 

7 Reduplication of the Pelves and Uietus (Figs 13, 14, 15) 

8 Anomalies of the Pelvis (other than reduplication) 

(Figs 16 and 17) 

9 Anomalies of the Vessels (Figs 18, 19, 20) 

a Arteries (Figs 18 and 19) 
b Veins (Fig 20) 

10 Nonclassifiable Anomalies (Fig 21) 

B Anomalies of the Uicteis 

1 Anomalies in Nnmbei (See A 7) (Figs 13, 14 and 15) 

2 Anomalies of Cahbie and Foim 

a Congenital strictures (Fig 22) 
b Congenital dilatation (Fig 23) 
c Valves (Fig 24) 
d Spiral twists and kinks (Fig 25) 

" This IS the first chapter of the monograph on Renal and Ureteral Anomalies to be 
published shortly 
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3 Anomalies of Oiiqm 01 Teimmahon 

a Abnormal modes of origin 

b Ureterocele or cystic dilatation of lower end (Fig 26) 
c Blind ending ureters (Fig 27) 
d Ectopic ending of the lower end (Fig 28) 

4 Diverticula of the ureter (Figs 29 and 30) 



Fig I — A Absence of kidney ureter and ureteric orifice Asymmetric trigone B Absence of kidney 
but rudimentary ureter with normally placed and formed ureteric orifice and symmetric trigone C Same 
as B but with rudimentary renal artery 


C Combined Anomalies 

1 Double kidney and abnormal ending ureters (Fig 31) 

2 Double and horeshoe kidney (Fig 32) 

3 Vascular anomalies and renal anomalies 

4 Ectopia and horeshoe kidney (Fig 33) 

5 Hypoplasia and double kidney 

6 Hypoplasia and horseshoe kidney 
D Concomitant Anomalies (Fig 34) 

a Of urinary tract 
b Of genital tract 
c Of other structures 

Let US considei these a little 111 detail 

A I ANOMALIES OF NUMBER OE KIDNEYS 

We Will omit bilateial absence of the kidneys, which is a monstrosity 
incompatible with life 

The numbei of kidneys can either be decreased or be in excess 
(a) By Default (Absence ) — ^Under this heading should be placed the 
congenital sohtaiy kidney The term should only be employed when there 
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are no traces of the opposite kidney Congenital agenesis or aplasia are 
synonymous with congenital solitary kidney One should not confuse the 
condition with unilateral fusion of two kidneys each having a ureter which 
ends at opposite ends of the trigone The term crossed ectopia is a more 
correct one to apply to such an anomaly (Fig 8) 





Fig 3 — Reduplication and supernumerary kidney 4 Reduplication of pelvis alone uith partly 
divided kidney B Reduplication (incomplete) of ureter and completely separated kidneys D Redup- 
lication (complete) of ureter and completely separated kidneys C Most common form of supernumerary 
kidney Upper ureter empties into lower pelvis or ureter of lower (supernumerary) kidney 


There are three principal types of solitary kidney 

1 With symmetric or asymmetiic trigone (A of Fig i) No trace of 
opposite kidney or ureter 

2 With symmetric trigone, two ureteral orifices and a ureter on the 
agenesis side which is of variable length (B of Fig i) 

3 With more or less 
developed ureter on the 
agenesis side and rudi- 
mentary renal vessels 
(C of Fig I) 

The solitary kidney 
may be of normal or of 
increased volume The 
adrenal on the agenesiS 
side IS either in its noimal location or ectopic One may encounter some 
atypical conditions, such as 

1 Solitary kidney with two ureters ending side by side in the bladder 
(A of Fig 2) 

2 Solitary kidney in crossed ectopia (B of Fig 2) 

3 Solitary kidney m median ectopia (C of Fig 2) 

4 Solitary kidney and pelvic ectopia (D of Fig 2) 
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b Multiple Kidneys, i e , Excess (Supeimimejaiy) — ^These are lare and 
one must consider four forms 


I Pseudo-double kidney, i e , single mass of parench3mia but two pelves 
and a single ureter (A of Fig 3) 


2 Two kidneys with 
two ureters uniting to 
form a single ureter (B 
of Fig 3) 

3 Same as above but 
the two ureters open 
separately into bladder (D 
of Fig 3) 

4 Two kidneys but 
uieter of uppei opens into 
lowei (C of Fig 3j 
(Most common form of 
supernumei arj'’ kidne}- ) 



Numbers i, 2, and 3 aie lare and the only published cases are unilateral 


A 2 ANOMALIES OF VOLUME 

(a) Congenital Atiophy or Hypoplasia — The two normal kidneys are 
seldom of the same weight 01 volume The ureter of an atrophic kidney is 
usually patent It can be dilated or obhteiated either at its upper or lower 
end, or at portions of its couise, 01 m its entiiety 

(b) Congenital Hypeitiophy — The kidney can be hypertrophied com- 
pensatorily because the opposite one is atrophic, but it can also be enoimous 
while the opposite one is normal, as m Papin’s (A of Fig 5) case 

(c) Supplementary Lobes — In Papin’s case this foimed a marked pio- 



Fig 6 — A Long kidney iMth wide ped cle B Short kidnej with deep hilus C Kidnej with large upper 
half L) ^Kidney with large lower half C Kidney with fetal lobulation 


trusion (B, Fig 5) on the anteiioi surface On section one found one 
pyramid and a corresponding calyx directed sagittally 


A 3 ANOMALIES OF lORM OE KIDNEYS 
There are many variations in form, thus 

(a) Long kidney with wide pedicle (A of Fig 6) 

(b) Shoit kidney with closed hilus (B of Fig 6) 
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(c) With large upper half (C of Fig 6) 

(d) With large lower half (D of Fig 6) 

(e) With fetal lobulation (E of Fig 6) 




Fig 8 — Crossed ectopia A Completely separated kidneys B Fusion of both kidnejs (to riyht 
or left of midline as indicated by vertical dotted line) C Hilus of lower o^ the two incompletely fused 
kidney s faces ventrally D Same as C but lower hilus faces laterally C Complete fusiop of the two 
kidneys 

A 4 ANOMALIES OF POSITION OF KIDNEYS 
I The kidney can be found in an abnoimal location eitliei by ariest or 
faulty development One must diffeientiate them from the kidneys whose 
abnormal location is of acquired origin Ectopia can be lumbai, ihac or pelvic 
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(Fig 7, A) 01 It can be umlateial or bilateial (Fig 7, B) The last named 
may be symmetiic 01 asymmetiic m position All such ectopias are called 


homolatei al 

2 Heteiolateial 01 ciossed ectopias 
aie wheie one of the two kidneys has 
ciossed the midline to leach the opposite 
side Theie aie thiee foims 

(a) The kidneys aie not fused (A of 
Fig 8) 

(b) The kidneys aie fused but the 
line of fusion is still distinct The low ei 
of the tw'o may have its pelvis diiected 
mesially (B of Fig 8), ventially (C of 
Fig 8) 01 lateially (C of Fig 8) 

(c) The two aie fused so that theie 




IS 110 external sign of such fusion (E of 
Fig 8) As a lule it is the lowei of the 
twm which IS ectopic, but in some it is the 


Fig 8 — F Unusual condition in which the 
ectopic kidney which belongs to opposite side of 
body lies above the normally migrated kidney 
G Unusual condition in which right kidney has 
crossed over tojeft side of body and vice versa 


uppei (F of Fig 8) The case of Lichtenstein of Inlateial ciossed ectopia 


(G of Fig 8) IS open to question 


A 5 MEDIAN FUSION 


We include in this gioup all cases in which theie is a union of the two 



,, j? show' difference between an abnormally mobile 

laropped) and a congenitally (simple or ordinary) ectop c kidney 
llie vessels arise ( 1 ) at the normal level while in latter 
they arise from the immediately adjacent vessels 


k]dne}s to a gieatei oi 
lessei extent at then 
mesial bordeis As long 
as one-half extends be- 
yond the midline of the 
spin e, the anomaly be- 
longs m this g 1 o u ]) 
\Vhen, h o w e V e 1 , both 
halves he entiiely eithei to 
the right oi left of the 
midline of the spine, the 
anomaly is better classi- 
fied as a crossed ectopia 
(Fig 8) The true cases 
of median fusion theie- 
fore include othei cases 
than those usually le- 
fened to as horseshoe 
kidnejs In the latter the 
degiee of media n line 
fusion vanes fiom a nai- 


741 



PAPIN AND EISENDRATH 


row fibious 01 parench} matous budge to complete fusion along the mesial 
bordeis, i e , a cake-kidney Cases, however, of L-shaped or S-shaped (sig- 
moid) kidneys in which one-half extends beyond the midline should he 
equally as well classified under the heading “ Median Fusion ” All such 
anomalies he much lower than the noimally formed and placed kidneys Their 


B 



Fig 10 — Horseshoe kidneys with inferior isthmus (90 per cent of all cases) A With very narrow 
isthmus B With isthmus of average (4-S cm ) width C With very wide isthmus D With isthmus so 
wide that there is no line of demarcation between the two halves (the so called cake kidney) 


pelves, however, are on the ventral aspect, a point of much impoitance from a 
diagnostic standpoint We may, therefoie, find the following foims 

1 Fusion of two of the poles 

(a) Inferior (narrow, median and wide isthmus) (A, B and C of 
Fig 10) 

(b) Completely along then mesial border (D of Fig lo) (cake kidney) 

(c) Superior isthmus (A of Fig ii) 

2 Sigmoid (C of Fig ii), one m normal location and the other attached 
to lower pole of first one 

3 One remains higher than the other (L-shaped) (B of Fig ii) 
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A 6 ANOMALIES OF ROTATION OF KIDNEYS 

(a) Incomplete — kidney faces ventrally, it is flattened and pelvis is at 
middle of anteiioi surface, vessels cross the front to leach the hihis and the 
meter descends in fiont of kidney (A of Fig 12) 



Fig IX — Unusual types of horseshoe kidneys A With isthmus at upper poles (lo per cent of all 
cases) B L-shaped horseshoe kidney C Sigmoid form with pelves facing laterally Differs from crossed 
ectopia (Fig 9 ) by fact that the halves extend to both sides of midline 


(b) Excessive lotation Hilus on doisal aspect and lattei is ciossed by 
vessels to leach hilus (B of Fig 12) 

(c) The convex boidei is mesial and pelvis faces lateially (C of Fig 12) 



Fig 12 — Most frequent types of faulty rotation of the kidney (renal torsion) A Incomplete rotation 
with hilus on ventral aspect B Excessive rotation with hilus on posterior aspect C Excessive rotation 
with’hilus facing laterally 


The vessels cross the doisal aspect and the uretei descends along lateral 
border 

A 7 REDUPLICATION OF THE PELVES AND URETERS (doUPLE KIDNEY ) 

(riGS 13, 14 AND 15) 

Under normal conditions the meter dnides into two major cahees with 
or without a pelvis proper An earl}’- dnision may occur, ic, one just 
external to the hilus The kidney then has two pelves, an upper and a lower 
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Fig 17 — 4 Congenital hydronephrosis without ureteral or other 
distal obstruction B Pelvis and major calyces entirely extrarenal 


(b) An ainpullaiy pelvis into which the minoi, le, secondary calyces 
empty without intervening majoi calyces (B of Fig 16) 

(c) A bifid type (hemibassmet of Hyrtl) One of the major calyces (the 

inf ei 101) IS dilated and 
ampullaiy while the 
other has a numbei of 
calyces (C of Fig 16) 

The title anomalies 
include the following 

(a) Congenital dilata- 
tion, 7 e , congenital hy- 
dionephiosis or megalo- 
pelvis without stiictuie 
at the ureteropelvic 
junction (A of Fig 17) 

(b) The extiarenal pelvis (B of Fig 17) Both the pelvis proper and 
most if not all of the major calyces are extiarenal, i e , he distal to the hilus 
of the kidney 

A 9 ANOMALIES OE THE VESSELS OF THE 
KIDNEYS 

1 Ai tones — These aieveiy common (see 
Figs 18 and 19) Under normal conditions 
there is a single arteiy aiismg from the aoita 
and dividing m variable manner into three 
teiniinal branches, pie- and retio-pelvic and 
supeiior polar The anomalies may be 
grouped as follows 

(a) Of number — from one to six aiteries 
have been noted 

(b) Of oiigin — aoita, spermatic, common 
iliac, external and internal iliac 

(c) Of course — m fiont and behind aorca 
and vena cava 

(d) Of penetiation — lulus, pole, fiont 
borders Of particular interest are the polar 
arteries The superior polar can aiise from 
the renal or aorta The inferior polar 
can arise from the renal, aorta, common or 

external iliac The inferior polai may CIOSS ^ Two separate renal arteries 

in front or behind the ureter and may cause or aggiavate a hydronephrosis 

2 Veins — Among the more impoitant anomalies one finds (see Fig 20) 

(a) Presence of a left inferior vena cava 

(b) Retro-colic venous anastomosis 

(c) Superioi polar 




Fig 18 — Types of renal arteries 
Division before reaching renal hilus 
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(d) Infeiior polar — ^more common and can arise fiom the vena cava, 
renal vein and iliac vein 

(e) Renal vein entirely letiopelvic 



Fig ig — Anomalous (accessory) polar arteries A Superior polar arising from mam renal artery B 
Superior polar artery arising from aorta C Inferior polar artery arising from mam renal D Same arising 
directly from aorta E Same arising from common iliac artery E Mam renal artery to hilus and superior 
and inferior (also from aorta) arteries to upper and lower poles respectively G Same as F, but separate 
(fourth) artery to biack of pelvis, 

A 10 N0N-CLASSiriA13LE ANOMALIES (I'lG 21 ) 

Undei this heading one must place the cases of Hepburn and Biaasch 
The ureters of the two normally placed kidne}s unite and end at one angle 
of the trigone 
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B ANOMALIES OF THE t'RETERS 

B I Anomahes of Niimbci — These aie described under leduplication of 
the renal pelves (see A 7), because such a condition is never found without 
reduplication of the ureteis to a gieatei 01 lesser degree 

B 2 Anomahes of Calihc and Bonn — The uretei normally presents a 



Fig 20 — Anomalous (accessory) polar veins A Normal renal veins to each hilus B Double vena 
cava C Venous ring surrounding aorta D Superior polar vein from vena cava L Inferior polar vein 
from mam renal vein F Inferior polar vein from vena cava G Inferior polar vein from common iliac 
VC n H Mam renal veins pass behind mtead ot m front of pelvis 

senes of dilatations sepaiated by naiiowings These aie fiom abot^e down- 
waid the following 

(a) The uretei opelvic funnel or junction (B of Fig 22) 

(b) The narrowing just below the preceding 

(c) The lumbal dilatation or “ spindle ” 

(d) The iliac narrowing f where ureter crosses iliac vessels) 

(e) The pelvic dilatation 01 “spindle” 

(f) The juxtavesical nan owing which passes imperceptibly into 

(g) The intramural segment and uieteral oiifice 

There may be consideiable variation, ? a ceitain number of narrowings 
01 of spindles may be absent so that the lumbar and pelvic “ spindles ” are 
continuous (A of Fig 22) 

The tiue anomahes aie 
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A Congenital Stuctiacs — These usually occur at the points of narrow- 
ing (A of Fig 22), but can be found anywhere 111 the lumen of the ureter 
B Congenital Dilatations (Fig 23) — These can be (a) total (C of 
Fig 23), including the entiie ureter and its vesical orifice, (b) subtotal (B 
of Fig 23) — all of the ureter except its vesical orifice and (c) partial, le 
forming a series of spindles as m A of Fig 23 

The dilatation may be of such a degree that the ureter resembles a coil 



Fig 23 — -To show congenital ureteral dilatation A Partial dila- 
tation B Subtotal dilatation C Total (complete) dilatation 


of intestine 

C Valves (Fig 24 ) — 
These are found at both 
ends of the ureter, i c , 
neai the renal pelvis or 
the vesical outlet They 
are most commonly seen 
m the foetus or m the 
new-boi n 

D Spiial Twists and 
Kinks — The former in- 
volve the entire lumen, the 
tube appearing to be 
twisted upon itself (Fig 
25) Kinks usually are 
found in connection with 
faulty modes of origin of 
the meter from the renal 
pelvis They may, how- 
ever, be found at any level, 


often as the result of either abnormal mobility of the kidney or redundancy, 


1 e , excessive length of the meter 


B 3 ANOMALILS OF ORIGIN AND ENDINGS 

(a) Anomalies of Oiigin — In this group the ureter instead of arising 
from the funnel-hke ending of the renal pelvis (A of Fig 22) begins at a 
higher point so that as the pelvis fills, it compresses the ureter and gradually 
more and more of a pouch' foims below the ureteral outlet Rarely, as in 
Manasse’s case, the ureter passes entirely around the top of the pelvis before 
proceeding toward the bladdei 

(b) Ui etc) ocele (cystic dilatation of lower end of ureter) — Under this 
heading is included a dilatation of that portion of the ureter just proximal 
to the ureteral (vesical) oiifice It is usually the result of a narrowing less 
often a complete closure of the vesical orifice Although m its early stages 
it presents (A of Fig 26) as a cherry-sized swelling, it may attain an enor- 
mous size (B of Fig 26) and occlude the opening of the opposite ureter or 
become incarcerated in the urethra (C of Fig 26) or prolapse through the 
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external meatus and present externally (D of Fig 26) Such a prolapse 
usually occius in the female 

(c) Blind Ending Iheteis — These piesent m two foims, usually as an 

accompaniment of ledu- 
phcation of the uieteis 
In one form (A of Fig 
27) the second meter is 
rudimentary and ends 
blindly above only In 
the other foim (B of Fig 
27 ) the second u 1 e t e r 
ends blmdly above and be- 
low At times there is a 
hypoplastic half of a 
double kidney developed 
around a second uretei 
which ends blindly below 
(d) Abnoimal Ectopic 
Endings of the Uieteis 
(Fig 28) — Although this 
may occui in the case of 
a kidney having but one 




Tir 27 — Blind ending ureters A Blind ending rudimentary ureter 
B Completely developed blind ending ureter 


meter, it is usually found 111 double kidneys, 1 c , reduplication of the meters 
and lenal pelves One of the two meteis (usually the one ending moie dis- 



Fig 28 — 4 Abnormal (ectopic) ureteral endings in the male From above downward note t^he pos- 
sible endings in the bladder prostatic urethra utricle ej'iculatory duct and seminal vesicle B Abnormal 
(ectopic) ureteral endings in the female Note possible endings in the bladder urethra at the meatus (ex- 
ternal) vagina and uterus (seen in sagittal section) 

tally) opens either at some point considerably below the opening of the ureter 
fiom the othei half 01 it opens extiavesically The anomaly can be uni- or 
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bilateral both m the case of the ureter of a normal (single pelvis) kidney as 
■well as in that of a reduplication of the pelves and ureters 

In the intravesical cases of abnoimal ending the latter can be found 
anywhere between the location of the normal orifice and the internal meatus 
(Fig 28) The location of the extravesical openings vary according to the 
sex of the individual In males it can be located in the prostatic urethra up 
to the verumontanum, m the prostatic utiicle, ejaculatory duct or seminal 
vesicle (A of Fig 28) In females, the ureter can open in any portion of 



Fig 32 — Combination of hor<ieshoe and double kidney A Complete reduplication of renal pelves 
and ureters on one side only B Same on both sides C Same as B but one ureter on each side ends 
ectopically (m urethra) 


the urethra, at the external meatus, vulva, anterior vaginal wall or neck of 
the uterus (B of Fig 28) 

(e) Dweiticula of the Uictei — One can find reports of cases of simple 
diverticula with blind upper end (A of Fig 29) of ampulla-hke diverticula 
(B of Fig 29) or a teimination in a long fibrous cord (C of Fig 29) and 
finally as in Pepere’s case of multiple diverticula (Fig 30) 

C COMBINED ANOMALIES 

Almost any combination of the pimcipal types of both renal and ureteral 
anomalies may occur We will only attempt to name the more common ones 

C I Congenital Solifaty Kidney — (a) The presence of a solitary kidney 
in the normal renal location and of a rudimentary meter on the opposite side 
(B of Fig i) 

(b) The association of solitary kidney with ectopia (D of Fig 2) 

(c) The presence of the solitary kidney (crossed ectopia) on the side 
of the body opposite to that on which its ureter ends (B of Fig 2) 

C 2 Hypoplasia — (a) The association of hypoplasia of one kidney with 
a double kidney on the opposite side 
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(b) The abnormal ending of the uretei of a hypoplastic kidney, ? c , either 
blindly or m the urethra, seminal vesicle (Fig 28), etc 

(c) Hypoplasia of one-half of a hoiseshoe kidney 

C 3 Hoiseshoe Kidney — (a) The presence of reduplication of the 
ureters and renal pelves m one or both halves of the horseshoe kidney 


(Fig 32). 

(b) Ectopia (sim- 
ple) cake (one of varie- 
ties of horseshoe kidney) 
kidney (D of Fig 10) 

(c) Combination of 
ectopic ending of the 
ureter of one-half of a 
horseshoe kidney 

(d) Association of 
hypoplasia and horseshoe 
kidney 

C 4 Double Kidney 
— (a) Association of 
double and horseshoe 
kidney (Fig 32) 

(b) Ectopic ending 
of ureter of one-half of 
double kidney on one or 
both sides (A of Fig 31 ) 

(c) Blind ending or 
termination in a uretero- 
cele of one or both ure- 
ters of a double kidney 
on one or both sides (B 
of Fig 31) 

(d) Hypoplasia of 
one-half of a double kid- 



Fig 33 — Combination of horseshoe kidney and ectopn Note 
from above downward low lumbar ihac and pelvic ectopia of the 
horseshoe kidney The first two are the usual levels at which horse- 
shoe kidneys are found The pelvic type is always of the 'cake 


ney on one or both sides 


C 5 Combination of ectopia (oidinaiy) and hoiseshoe kidney (Fig 33 ') 


D CONCOMITANT ANOMALIES (eIG 34 ) 


We Will Simply enumeiate without taking up in detail the thiee principal 
groups of concomitant deformities, namely, (a) of the urinary tract m both 
sexes, (b) of the genital tract in the male, (c) of the genital tract m female 
(a) Concomitant urinary defects 

Exstrophy of the bladder 
Congenital dilatation of the bladder 
Diverticula of the bladder 

Congenital stiictures or valve formations of the iiosterior urethra 
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(b) Genital tiact in the male (Fig 34, B) Phimosis Hypospadias 
Non-descent of the testis 

Agenesis 01 lack of foimation of the testis, prostate or seminal "vesicles 



Fig 34 — Various concomitant genital anomalies In the female 4 Absence of ovary and tube on 
opposite side in congenital solitary kidney B Redi plication of uterus and vagina (with or without ab 
sence ot a tube or of the ovary) C Uterus bicornis (with or uithout absence of a tube or of the ovary) 
In the male Most common anomalies are phimosis hypospadias absence of a seminal vescicle of lobe of 
prostate of a testis or of entire genital apparatus of one side 


(c) In the female (Fig 34, A, C, D) Double vagina Double uteius 
Bicornate uterus Absence of the ovary on one side Absence of the tube on 
one side Absence of uterine cornu on one side Infantile uteius 

We have attempted to classify all of the anomalies of the kidney and 
ureter in as simple a manner as possible without omitting any essential points 
We offei it as a plan which will facilitate the writing of articles on this subject 
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OBSERVATIONS ON 557 ADDITIONAL CASES 

Br J Ralston Wells, M D 
OP Philadelphia, Pa 

My original repoit in Annals or Surgery, April, 1920, was based on 
observations of a senes of twent}-six cases of spinal aiiEesthesia in which 
anhydrous cocaine only was used as the aiicesthetic agent In so small a 
number, conclusions, if diawn, were of little value and could only set /c as a 
guide for further studies 

Laboiatory expei inientation and clinical experience in the jiast six \cais 
with five bundled and fifty-seven patients have resulted in lefinements of 
technic and safeguards to the patients, as well as a feeling of security to the 
surgeon All obseivations aie from personal experience without conscious 
relation to findings or conclusions of othei surgeons using spinal anaesthesia 

The technic used onginally by Di Paul Delmas, University of IMont- 
pelier, Fiance, has continued to form the basis of our piocedure The instiii- 
mentation is so simple that any surgeon can use this foim of siiinal anaesthesia 
without special apparatus A Luer fitted spinal punctuie needle of No 17 
gauge, three 01 three and one-half inches in length, a two-inch Luei needle 
No 18 gauge, and a twenty-five cc all glass Luei synnge, constitute the 
entire equipment. 

The postuie of the patient for administiation is of no moment 1 piefui 
the sitting position when possible Tincture of iodine, followed In aleohol 
or a 2 per cent mercuiochiome solution, is painted ovei an aica fiom tlu 
second lumbar vertebra to the sacrum and fiom crest to cicst of the iluiin 
The skin at a point below the spine of the fourth lumbai vertelua, diPhu s 
Point, IS infiltrated with local anaesthesia A tenotome punetuie dneeli\ in 
the midline relieves the spinal needle of undue skin lesistance 1 he needle 
is introduced directly in midline and at right angles to the skm sui face 
Aftei the subarachnoid space is enteied, the stilet is removed and the syimgf 
IS securely attached to the needle The pressuie of the spinal fluid often is 
enough to fill the syringe but if not, slow and gentle traction may be applied 
to the plunger When twenty-five c c of the fluid is withdrawn the s} 1 mge 
IS disconnected and the stilet reinserted, allowing the needle to lemain i/i siin 
Ihe two-mch No 18 gauge needle is attached to the filled sjrmge and a meas- 
ured amount of the spinal fluid is injected into the amber glass ampule which 
contains the dry crystals of anltydious cocaine The amount of cocaine in 
the ampule has been accuiately weighed and varies from gm 045 to gm 06 
The quantity of spinal fluid put into the ampule is enough to make each c c 
equal to gm 01 of the cocaine The crystals dissolve instantly and the 
specific gravity of the spinal fluid is unaltered The fluid remaining m the 
synnge is sent to the laboratory for routine examination, including a 
Wasserniann and Colloidal Gold tests 

Read before the Philadelphia Academ}' of Surger}, January 3 , I9~7 
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The duration of the anaesthesia is determined by the amount of cocaine 
used, and will be found to vary but slightly from the accompanying table 


Gm 

01 

20 minutes 

Gm 

oiS 

45 minutes 

Gm 

02 

I hr IS minutes 

Gm 

025 

I hr 50 minutes 

Gm 

03 

2 hrs 30 minutes 


The analgesia is of the same degiee whether a small or large amount of 
cocaine is used, time only is altered by the amount 

The determined amount of the cocaine solution is sucked into the syringe, 
the small needle is detached, the stilet removed from the spinal needle and 
the syringe seatiely reattached From fifteen to twenty-five cc mote of 
the spinal fluid is drawn fiom the spinal canal into the syringe, using gentle 
ti action on the plunger The amount withdrawn the second time is deter- 
mined by the patient’s reaction, which consists of a progressive headache 
generally occipital In the eaily part of the series, we allowed the headache 
to increase until the patient uttered an involuntary high-pitched cry, but 
this has been found to be unnecessary At present, we determine the point 
where the headache starts and continue to withdraw the fluid slowly, stopping 
when we judge the headache has almost reached the maximum The reintro- 
duction of the spinal fluid causes an immediate and complete cessation of the 
head pain The entire proceduie takes about three minutes The entire 
contents of the syringe are now thrown back into the spinal canal with 
force enough to give the desired height level of analgesia The height 
of analgesia is determined by the force exerted in lemtroducing the spinal 
fluid-cocaine mixtuie For personal convenience I recognize four piessures 
Force I — Gentle and slow pressuie giving analgesia to the level of the sym- 
physis pubes Force II — Slight pressure, giving analgesia to region of the 
umbilicus Force III — Considerable pressure with consequent rapidity of 
remtroduction, which gives an area corresponding to the second rib anterior 
and including the arm Foice IV — ^All the pressure that can be obtained 
which gives analgesia of the whole body, including the head The needle 
IS removed and puncture sealed with collodion The patient is placed in the 
position requiied for operation and given an intramuscular injection of c c 
25 of adienahn chloride solution (i— 1000) This last procedure is the main 
modification of the original technic, and is veiy important (See Chart 2 ) 

Blood-pressure, pulse, and respiratory observations are made every three 
to five minutes for the first fifteen to twenty minutes, and every ten minutes 
theieafter for the duration of the operation Pulse and respiration are rela- 
tively unaltered 

The theory for withdrawal of spinal fluid and the constancy of obtain- 
ing various levels of analgesia m all individuals, large or small, is 
illustrated by this laboratory experiment We are dealing with the spinal 
canal exclusive of the cianium, and every spinal canal vanes in its 
size and fluid content, but is constant in proportion to the size of each 
individual We used a glass tube of a length and calibre proportionate 
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to the human spinal canal, and attached a half inch of rubber tubing to one 
end The appaiatus was held upright, rubber tube end down, filled with watei 
and both ends sealed A spinal puncture needle was introduced into the lumen 
through the rubber tubing, and a syringe filled with a methylene blue solution 
was attached to the needle The blue, upon injection, was seen to peimeate 
only the lower two inches If half the water was removed fiom the glass 
tube before the blue was mtioduced, the blue peimeated much higher, but if 
from this remaining half, two-thuds was removed into the syringe and rein- 
jected, the entire fluid content became dyed We used three sizes and lengths 
of tubes with approximately the same result, showing size or capacity is 
eliminated as a factor By removing the spinal fluid m each patient to a 
common level or nearly so, as shown by the leaction of increasing headache 
we create two constant factois, a lack of “ supei imposed liquid,” and a 
partial vacuum The remtroduction of the liquid is piopelled fiom behind, 
and IS sucked m by a vacuum and, possibly due to normal irritability of living 
tissues, may be forced upward by ripples or successions of small contractions 
and expansions of the subarachnoid membrane itself All thiee factors are 
augmented upon inciease in force of the introduced liquid 

The cocaine that we are using at present has been piepaied in the 
Laboratory of Pharmacodynamics of the University of Pennsylvania The 
formula is that devised by Professor Gardin of the Univeisity of Montpehei, 
France The finest cocaine obtainable is used To one gramme of cocaine 
ciystals in a glass flask, 25 cc of absolute alcohol is added, agitated, and 
allowed to stand three or four hours Then while gently shaking the flask, 
150 to 200 cc of dry ether is added A ciystalline deposit and piecipitatc 
are formed This is allowed to stand fiom twenty to sixty minutes, the liquid 
IS then sj^phoned off and the crystals dried m a sulphuric acid vacuum cham- 
ber The crystals are removed in a sterile manner, weighed, and sealed in 
sterile amber glass ampules, care being taken not to allow the ciystals to be 
long m contact with the air A cultuie is taken from each ampule 
before sealing 

For experimental purposes, the siphoned liquid was evapoiated and a 
substance obtained which resembled light brown sugar m color and textuie 
Several hundred ninety-gramme white rats were used and while the results 
were not conclusive, they were suggestive I will not go into the minutirc 
of the experimentation but briefly state the gross results We injected hypo- 
dermically Control rats, Group I, with the commercial cocaine m vai.Miig 
amounts , Group II, with anhydrous cocaine, and Group III, with the residue 
from the decanted liquid dissolved in normal saline solution The rats in the 
second group were less affected than those in the first group foi like amounts 
of cocaine, while those in the third group showed a marked susceptibility 
over either Groups I 01 II for like amounts by weight The residue is 
apparently three or inoie times as toxic as the cocaine used 111 Group I Wc 
have never been able to identify the residue from a chemical standpoint, which 
IS unlike the original cocaine in color, crystalline formation and toxicity We 
coined the term “Anhydious Cocaine” to differentiate this product from all 
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others It loses its cocaine crystalline formation and takes on the appearance 
of a flake, is hygroscopic and instantly soluble in water or spinal fluid A new 
drug has not been created, but C P cocaine has been further purified, thus 
reducing its toxicity, making the cocaine thus obtained less toxic The 
action of the cocaine is apparently unaltered in so far as analgesia is con- 
cerned There is a large field of experimental work to be done before 
these facts can he established Oui work is to be taken as indicative only 
I think with all fairness I may state that we have never had a death due to 
anhydrous cocaine spinal analgesia, pet se This in comparison with other 
repoits, numerically equal on intraspinal cocaine use, shows a lessenedi toxic- 
ity The f utui e may reveal m the hands more able than ours, that this cocaine 
IS less toxic for all general uses that cocaine may be put to I would like to 
suggest that the term “Anhydrous Cocaine” be retained 

Several facts are peculiar to this aniesthetic ( i ) The entii e body, includ- 
ing the head, can be and has been safel}^ rendered insensible to pain (2) 
The height level of analgesia can he accurately determined within two inches 
(3) The duration of the analgesia can he prognosticated within five to ten 
minutes (4) The area of analgesia, once established, is unalterable, regard- 
less of the position of the patient, whethei pi one, Fowler’s, or Trendelenburg, 
and these positions may he changed during the operation without alteration of 
analgesic level (5) Analgesia is immediate 

As cocaine m safe doses afifects only sensory nerves, therefore, when intro- 
duced into the spinal canal shows a prefeience foi the posterior roots, 
leaving the antei lor roots unaffected Anhydrous cocaine 1 etains this quality, 
and peimits analgesia of the entire body, yet leaves the motor and vital 
functions undisturbed Heiem it differs fiom all other local aniesthetics, 
stovaine, novocaine and apothesine included, in that each of them paralyzes 
both motor and sensory nerves 

The immediate analgesic action and its unvarying level once established, 
regardless of the patient’s position, remain unexplained 

Cocaine deterioiates more or less lapidly in white 01 blue glass The 
preparation we are using was made and sealed m amber glass ampules three 
years ago, and is as potent as when first prepared 

In addition to our five hundred and fifty-seven cases under anhydious 
cocaine, we gave three novocaine, two stovaine-alcohol-acetic acid (Babcock), 
and one apothesine spinal anaesthesias We have had one death under anhy- 
drous cocaine in a very toxic patient with a severe myocarditis and almost 
moribund Any operative procedure was of extreme danger regaidless of 
ansesthetic used Theie were nine failures of analgesia Three of these were 
ascribed to inert cocaine due to the accidental heating of the ampules, and one, 
to failure to completely entering the spinal canal In twenty-two cases, 
theie was either poor analgesia or the effect wore off before the expected 
time, and in seven, a general aniesthetic was given on account of extreme 
nervousness of the patient A failure of a little over 6^2 per cent 

By far the greatest proportion of operations were below the level of the 
umbilicus There weie seven gall-bladders, three nb resections, one major 
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Ihoiacoplasty (lemoving a section of the second to ninth ribs inchisne), one 
compound fracture of the inferior maxilla, one lipoma of scalp, and 
two trephines 

With the exception of thirty-two cases, all have been those that, m 


the opinion of the opei- 
atmg surgeon, wei e unfit 
for any other form of 
ansesthesia They con- 
stitute the “ last hopes ” 
where suigical interven- 
tion is considered neces- 
sary to save life or to 
alleviate a lingering, 
painful existence They 
include chronic alco- 
holics, drug addicts, all 
t3fpes of aitenoscleiotics, 
the extiemely obese, all 
grades of the intoxica- 
tions including the dia- 
betic, advanced cardiac 
and pulmonaiy condi- 
tions Herein is a point 
of difference between 
this and most other 
spinal aiuesthesia reports, 
and strengthens our opin- 
ion that we are using a 
less toxic d 1 u g than 
C P cocaine 

Two hundred and 
eighty-six cases (50 per 
cent ) were nauseated 01 
vomited within the fiist 
five minutes after spinal 
injection Nausea ter- 
minated within eight 



minutes fiom time of 
onset in all but five cases, 
one of whom was naus- 
eated for two days The 


Chart i —Composite of twenty average curves taken from the 
rst 150 cases This gives the idea of the abrupt fall in s>stolJC biood- 
ressure Diastolic blood-pressure follo^\s the s>stohc but not so 
larked the pulse pressure is therefore less A larger number of cpsc, 
re not charted on account of confusion of lines of curtc Uiaslolic 
ressures not charted for the same reason 


nausea m these five may have been due to the aiicesthetic or technic, Init more 
likely to the pre-operative moiphme The inhalation of aromatic spirits of 
ammonia lessens the severity and lengtli of the nausea and incidentally may 


raise the hlood-piessuie 

Blood-pressure has been oui greatest piohlem In common with all other 
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spinal anaesthetics of which I have any knowledge, anhydrous cocaine has a 
sudden, profound, depressing effect on the diastolic and especially the systolic 
pressure A low blood-pressure constitutes the only other contra-mdication to 
spinal anaesthesia, aside from spinal syphilis, tumors of the brain or cord, and 



local suppurative pro- 
cesses in the immediate 
neighborhood of the 
spinal puncture In the 
beginning of oui series 
very little, if anything, 
was done to raise the 
blood-pressure when it 
became very low (Chart 
I ) Since then several 
drugs have been used 
alone and in combination, 
both before and after 
injection of the spinal 
canal Doctor Delmas 
has suggested an elabor- 
ate mixture consisting of 
caffeine, spartem, sodii 
benzoate, and strychnine 
We used this in sixteen 
cases Pituitnn and ergot 
together were used in 
forty-four cases, ergot 
alone in twelve cases, 
and strychnine sulphate 
in six cases 

For the past two years 
adrenalin chloride i— looo 
solution has been used 
when a low blood-press- 
ure was registered Since 


Chart 2 — Composite of twenty average curves after the first lowered blood p 
300 cases Note the change in the general low limits due to the almnct r-nncitinf fpc- 

routine administration of adrenalin chloride solution i-i 000 inter- diiiiuat i-u la i 

muscular hypodermic Several have had two injections of c c 02s jJ; tia,S beCOme routine 


to give a moderate dose of adrenalin to every patient immediately following 
the spinal injection If dose is administered deep in deltoid muscle, it will give 
positive results within sixty seconds We have found a quarter of one c c to 
be sufficient in the majority of cases Of two hundred and fifty-one thus 
routinely injected, sixty-four have needed one or two additional doses of same 
size Ordinarily a patient should not be allowed a systolic pressure below seventy 
or diastolic below forty Adrenalin chloride has not failed in emergency 

Two composite charts have been made (Chart i and Chart 2), one before 
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and one after the establishment of the routine administration of the adrenalin 
chloride The first one shows pressures registered all the way down the 
scale, several falling below’- the audible stage In one of these for seNen 
minutes I could not feel a radial or carotid pulse, and could onh hear a 
precordial beat The first audible sound with a sph} gmonometer w’as at 33 
There w’as no differentiation behveen sjstohc or diastolic The patient made 
an uneventful recovery With the low’ pressures shown in the first chart 
consciousness very often lapsed for from one to fifteen minutes With the 
second chart, w’e have no very low pressures and no lapses of consciousness 
With too large a dose of adrenalin, how’erer, we have had some dangeioush 
high pressures A quarter of a c c gnes a decided reaction which lasts foi 
fifteen to twenty minutes and if necessary, this dose mai be repeated 

Normal pressures are reestablished in one to six hours, some requiring as 
long as eighteen hours In one case a Acr} toxic se\ent}-one }ear old man, 
with moist gangrene of a foot, having a pressure of 90 o\er 44, showed a ri'^e 
of pressure to 120 over 70 We w’ere not using routine adrenalin chloride at 
that time He made a satisfactor}* reco\ery and left the hospital wnth the 
increased blood-pressure maintained Two other cases ha\e had rises of 
blood-pressure without adrenalin chloride, but neither one as w ell sustained 
The diastolic pressure is the most important, but owing to the systolic 
pressure being the most sensitive and the diastolic being usual!} m relatn e pi o- 
portion, the systolic is here used to indicate recorded blood-pressure B} dias- 
tolic pressure is meant the absolute cessation of all sounds after the s}Stolic 
high has been noted In the occasional case the sounds continue to zero, but 
these are excepted A patient with a systolic of 120 and a diastolic of 50 is a 
far greater risk than one of 100 over 60 or one of 160 over no One with a 
low’ diastolic shows a lack of resistance A reasonable chart can be built on 
this theory of normal resistance w’lth certain prognostic signs clearl} indicated 
With a pre-operative pressure of 140 over 90, a reasonable reading during 
the first five minutes w’ould be 70 o^er 50, gradually rising to w’lthm ten 
points of normal in the next hour If the curve is lower, for example, 55 
o\er 30, and then the gradually rising pressure, w’e are uneas} until the rise 
is definite and our patient has been in danger of cerebral anaemia and the other 
results of acute hypotension The administration of adrenalin chloride or 
any other drug w’lll not alter the noimal lesistancc cune as such (Chart 3;, 
but W’lll give a transient or false pi assure rise and thus temporarih o^ ercoine 
the dangers of low’ blood-pressure If the normal resistance has not reco\ercd 
sufficiently w’hen the adrenalin effect is spent a falling pressure recurs, and 
a second adrenalin dose is gnen If the normal resistance has now reco\ercd 
sufficiently to keep the pressure in safe leAcIs, when the adrenalin effect is 
o\er, W’e do not need further drug action The normal resistance i-’; \ital and 
should be gnen major attention in spinal anresthesia The low resistance 
cur\e can be prognosticated when the diastolic is abnoimall} lower than the 
sjstohc, or W’hen the first se^eral blood-pressure readings after the adminis- 
tration of spinal anresthesia show a fall in diastolic as rapid or profound as in 
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the systolic Ovei stimulation with adrenalin chloiide is a veiy real danger 
One case in this series lose from 63 to 180 systolic in ten minutes aftei the 
injection of one c c 

The after effects of dizziness, headache, formication, “ weak back,” and 
many other recorded symptoms, are almost absent in this series We have 
had fourteen cases of headache, one lasting three days One case of unusual 
interest had a drooping of the left uppei eyelid lasting for over two weeks 
and one case of blindness of the left eye for five days Neither was perma- 
nent in the slightest de- 
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gree Similar findings 
have been recorded fol- 
lowing spinal puncture 
alone 

Spinal piessure read- 
ings have not been made 
routinely, but if taken 
would undoubtedly be of 
interest when contrasted 
with the blood-pressure 
cuive during the anal- 
gesic stage 

Pre-operative prepar- 
ation IS of importance, as 
in any local anaesthesia 
At present we are using 
the three injections as 
advised by Gwathmey at 
half-hour intervals, each consisting of morphine sulphate gr 2 cc of 50 
per cent solution of magnesium sulphate This is injected mtei muscularly 
Foi a 9 A M operation, give doses at 7 30, 8 and 8 30 a m We add atropine 
sulphate, gr i/ioo, to the second injection In the past both large and 
divided doses of morphine and ati opine with and without scopolamin, were 
used, but the piesent technic has proved the most satisfactory 

The rapid perfection and safety of other forms of local anaesthesia will 
cause them to supplant the spinal procedure in a large measure, but in certain 
cases, spinal anaesthesia will be the one of choice Whether anhydrous 
cocaine is less toxic than that obtained commercially, is yet to be adequately 
proven, but m our hands it has been safe, reliable, and easily controlled 

I wish to express my appreciation for the facilities and aid, both material 
and advisory, extended by the Department of Pharmacodynamics of the 
University of Pennsylvania, the Department of Health of the City of 
Philadelphia, and by the Hospital and Laboratory of the Philadelphia 
General Hospital 


Chart 3 — This is at present theoretical We call the curve a-b-c 
the normal resistance line It represents the systolic pressure if left 
unaltered by drugs and therefore the reaction of the cardio vascular- 
vaso-motor system line d-e-f-g-h-i-j adrenalin chloride alters 
the pressure symptomatically and transiently but does not alter fiostc 
blood pressure At point j the adrenalin line crosses the normal re- 
sistance line and the necessity for further drug administration ceases 
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back advocated the ciiculai infiltiation of novocaine proximal to the site of 
fracture causing a conductive anaesthesia, a procedure involving the same 
technical objections which pertain to the infiltration method Except for 
Braun’s leport in 1913, of the successful reduction of twenty upper extremity 
fiactuies and dislocations, by the brachial plexus block in a general series 
of fifty cases reduced by “ local methods,” no mention was found in the 
literature of a series of cases treated by the method under consideration 

Our study was confined specifically to regional anaesthesia by nerve block, 
as this seemed to be the desiiable and logical method to be used m the 
presence of the pathology associated with fractures and dislocations The 
actual infiltration of an anaesthetic fluid into or about the traumatized tissues 
involved m any osseous or joint injuiy seems to us an unsurgical and objec- 
tionable proceduie, as it means further traumatization to already injured 
tissues and adds potential factors to delay healing and increase the possibili- 
ties of infection It is obviously contra-indicated in the case of the compound 
fractuie, as well as the simple fiacture with severe injury to the soft parts 
In principle, the infiltiation method is the conveision of the simple fracture 
into a compound fracture, and although some of the advocates of this method 
are willing to relegate these objections to a theoretical level, because of con- 
fidence in aseptic methods and failure of infection in a very limited senes of 
cases, we feel the method is unsuigical, and should rarely be attempted 

Nerve block produces an anaesthesia of an involved aiea and avoids damage 
to the already injured tissues In principle, its use depends upon the physio- 
logical section of a nerve at any level by depositing an anaesthetic fluid 111 or 
in close proximity to it with a resultant anaesthesia of the region it supplies 
Anatomical levels favor us with sites of variable selectibility to block the 
nerves to anaesthetize any local aiea The injection of a given solution close 
to the spine and at the emergence of the neive trunks is called “ paravertebral 
block ” Injection through the posterior foramina of the sacrum to anaesthe- 
tize the sacral nerves is termed “ transacral block ” The types of lesions, 
with which we are concerned, are essentially those of the upper and lower 
extremities Thus a physiological section of the brachial plexus at the proper 
site with the proper technic will anaesthetize the whole upper extremity, simi- 
larly the block of the mdnidual neives — median-ulnar-radial — at the elbow 
will anaesthetize the forearm and hand , a block of the sciatic or the popliteal 
nerves in the popliteal space, the leg and foot , or in principle the deposition of 
the diug about any nerve will temporarily anaesthetize the area it controls 

To estimate the actual value of nerve block anaesthesia as a procedure for 
use m fracture woik, an attempt was made to determine its efficiency in ful- 
filling the various lequisites of a satisfactoiy anesthetic Any anesthetic 
used in the reduction of fractures and dislocations may be said to have two 
prime requisites The first, is to render the procedure painless, and the 
second is to establish adequate muscle relaxation to allow the restoration of 
fragments to desirable positions 

The choice of the type of case was governed by the therapeutic indications 
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more oi less stanclai elided for this clinic The main criterion was that the 
tqie of fractiiic oi dislocation he one that should wairaiit an immediate 
nianipulative i eduction under an an.eslhctic, in contia-distmction to the one 
indicating prolonged ti action and suspension The adaptable cases aie essen- 
tiall} those of the extremities and oui senes includes one oi moie of each 
t\pe (Table I) In the uppei cxticmiU, all fiactuies and dislocations aie 
suitable, but m this clinic, those of the neck and shaft of the humeius aie 
connnonl) treated In ti action and suspension In the lonci extiemity, the 
fractures of the femui aie not aiaiiable to nene block because of anatomical 
inaccessibiliti . and moreo\ei, because the\ aie ticatcd almost without excep- 
tion, b} traction and suspension 'I'lie lesions of the leg and foot aie however, 
aiailable to icgioiial ncr\c block methods 

Tahw: I 
Typi.'i Ticaied 


Lppcrcxtrtmuj Number of cases 


Dislocation of shoulder 3 

Dislocation of cibou - 

Fracture of humerus 2 

Fracture of shaft of radius and ulnar 3 

Fracture of shaft of radius i 

Fracture of lower CNtrcmit\ ol radius (Colies) I2 

Dislocation of first metacarpal 2 

Fracture of metacarpal 3 

Fracture of phalanges 5 

Dislocation of plial ingcs 3 

Fracture of shaft of tibia and fibula i 

Fr.acturcs of lower o\trenul\ of tibii or fibula (Potts) 5 

Fracture of external malleoli 2 

Fracture of os calsis 2 

Fracture of metatarsal 2 

Fracture of phalanges 2 


As far as our fiisl factoi is conccincd, tlic method has been almost um- 
forml} satisfacton (Sec Table II ) Ihe state of analgesia if the technic 
has been pioperlj' earned out, is rc.idiK acquired and usually lasts one to 
two houis At times, howc\ci, otlici afleient sensibilities, c q , piessure, posi- 
tion, and vibratory sensation, aic apparcntl} not obliteiated, but gieatly 
diminished so as to gice the patient a conscious sensibility which may be 
slightly disagreeable, but not painful Unless piopci coopciation is obtained, 
these may be misinterpreted Dining the actual manipulations, they natiually 
may become moi e pronounced, but at no lime do they become of such moment 
as to be a potential source of shock The patient may moan or complain, and 
then later admit be had no pain These affeieiit sensibilities may be vanable 
and most frequently are obliteiated , but to guatd against then presence being 
a factor for failure, it is necessai) to allay mental appiehension and obtain 
the cooperation of the patient These piecaiitions aie necessai y to msuie the 
success of any “ local ” operation, and the prehmmaiy use of moiphine when 
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Table II 


Number 

n 

Diagnosis 



Relaxation 

Result 

4275 

Fracture of lower extremity 
radius — ‘ ‘ Colies ’ ’ 

Elbow 

Complete 

Adequate and 
satisfactory 

Successful 

3148 

Lower extremity of radius 
and ulnar — Styloid — Colles 

Elbow 

Complete 

Adequate and 
satisfactory 

Successful 

1 1045 

Lower extremity of radius — 
Colles 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

8882 

Lower extremity of radius — 
ulna — Styloid — Colles 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

4546 

Lower extremity of radius — 
ulna — Styloid — Colles 

Bracheal 



Successful 

4748 

Lower extremity of radius 
and ulna — Styloid — Colles 

Elbow 

Conscious 
of press- 
ure 

Spasm and re- 
sistance of 
arm muscu- 
lature 

Successful 

6041 

Colles — Lower extremity of 
radius 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

11275 

Lower extremity of radius — 
Colles 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

II27O 

Colles — Lower extremity of 
radius 

Elbow 

Complete 

1 

Spasm and re- 
sistance of 
arm muscu- 
lature 

Successful 

6534 

Colles — Lower extremity of 
radius 

Elbow 

Conscious 
of press- 
ure 

Spasm and 
resistance of 
arm muscu- 
lature 


7293 

Colles — Lower extremity of 
radius 

! 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

6888 

Colles — Lower extremity of 
radius 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

4349 

Dislocation of shoulder — 
Sub coracoid 

Bracheal 


Adequate and 
satisfactory 

Successful 

11976 

Dislocation of shoulder — 
Subcoracoid 

Bracheal 

Complete 

Adequate and 
satisfactory 


11552 

1 

Dislocation of shoulder — 
Subcoracoid 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 

7236 

Dislocation of elbow — 
Backward 

Bracheal 

Conscious 
of press- 
ure 

Adequate and 
satisfactory 

Successful 

F K- 
Pnvate 

Dislocation of elbow — 
Backward 

Bracheal 

Complete 

Adequate and 
satisfactory 

Successful 
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Tahi I II — Coitlutiiid 


^ umber 

Dint twi*. 

Proccrhiri 

Amlt'csiti 

Relnsnlion 

Result 

47 if’ 

I'racUiro of sliaft of huiiio- 
riis — Mitldlo Jji — (Ipui 
opentton 

Hi at heal 

Const loiis 
of jircss- 
iirt 

Adequate and 
Siitisfactorv 

Successful 

1 v^ii 

Fncl ure of low t r o\l roini t \ 
of luinuTus— -R \ t 0 r n 1 1 
(oiuhU' 

Hi uht il 

Complete 

Adequate and 
satisfactory 

Successful 


' 1 

Fruturi of ''ll ifl of r.uhus 1 
ami ulna — Middh '1 ! 

Flhow 

Const lous 
of jirt ssurc 

1 1 

Spasm of arm 
muscle 

Successful 

» 

f’ 7 i 7 

1 

rneturo of sli »ft '»f radnic 1 
ami ulna — MuMlo G | 

Hr uht il 

i 

Compute 

\dcqu iteand 
s itisf.ictorv 

Successful 

• 79 ' 1 

Slnfi rtf ndius vtul tilii 1 — | 
MkMIc > , 1 

1 

FJltow 

('omplete 

Sjnsm of arm 
muscle 

Successful 


Di'^lrtt ition of iitsi imt 1- ' 
t trp il j 

' Ml rli in iml 

1 radi il 

(ompltte 

Idetiiiatcand 

satisfactors 

Successful 

', 9 S 2 

1 

Dislot ition of (ir t im t »- | 
carp il 

i 

■ j 

i 

Complete 

\dtquateand 

sitisfacfort 

Successful 

uSi; 

1 

Frarturcof first tin tar irp il 

— Comitovijiil j 

Rlltow - 1 

' R idi il ami i 

; merh in j 

1 

i Comjilttt 

\dtquatc anti 
satisfactore 

Successful 

7 i 7 J 

1 

Truturc of shift- 'First ' 

iiutniqtil 1 

! ! 

' tdi il ind j 

I imdiin i 

1 

‘ 1 

1 j 

' Comjiktc 

i j 

1 j 

\elequ Iteand 
satisf icton 

Successful 

8162 

i 

I 

Fnctiirc of shaft — Fifth 
nutncarpil 

llni 

1 

Compute 

I 

\dcqu Iteand 
satisfaclorx 

Successful 

i 

Comixtiimi fratlurt of pro\-j 
inial philuu’cs — | 
fincer'; 

Flhow 

1 

1 

Com])Utc 

Adequate and 
satisfactory 

Successful 

i220 

ComjKtuml fr u ture of pha- 
hiifics— 1,2, 1. j 

Flhow 

ConpiUtc 

'\tlequate and 
s Uisfactory 

Successful 

••314 

Fracture of proMnial jth.i- 
lan\ — Indt\ 

Latiral 
nt r\ t s 

Comiilcte 

Adequate and 
satisfactory 

1 

Successful 

1 

1 1 520 

Fracture of pro\ujnl plia- ! 
lan\— Index 

Liter il 
nertes 

Complete 

Adequate and 
s.itisfactory 

i 

Sitcccssful 

8176 

Dislocation of itroxinial 
phalanx nntj finder 

Lateral 
iH r\ e 

Complete 

Adequate and 
satisfactory 

Successful 

■ 

Dislocation of jiroxinial 
phalanx 5th finder 

Ulna 

Complete 

Adequate and 
satisfactory 

Successful 

B 

Dislocation of second pha- 
lanx — Index finder 

Lateral 

nerve 

Complete 

Adequate and 
satisfactory 

Successful 


40 
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Table II — Conltnued 


Number 

Diagnosis 

Procedure 

Analgesia 

Relaxation 

Result 

5395 

Compound fracture of pha- 
langes — I, 2, 3, toes 

Ankle 

Complete 

Adequate and 
satisfactory 

Successful 

3950 

Dislocation of proximal 
phalanx — Index 

Median 

Complete 

Adequate and 
satisfactory 

Successful 

7371 

Fracture of lower extremity 
of tibia and fibula 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

4420 

Fracture of shaft of fibula 
lower — Lower extrem- 

ity of tibia 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

4412 

Fracture of shaft of fibula — 
Lower yi and lower ex- 
tremity of tibia 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

4956 

Fracture of shaft of fibula — 
Lower yi and lower ex- 
tremity of tibia 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

5522 

Fracture of lower extremity 
of fibula — Lateral malle- 
olus 

Popliteal 

1 

Complete 

Adequate and 
satisfactory 

Successful 

1355 

1 

Fracture of lower extremity 
of fibula — External malle- 
olus 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

6897 

Fracture of shaft of fibula — 
Lower yi 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

4931 

Fracture of os calcis 

Ankle block, 
Anterior 
and pos- 
tenor 
nerves 

Complete 

Spasm and re- 
sistance of 
Tendo- 
Achillis 

Unsuccess- 

ful 

5634 

Os calcis 

Popliteal 

Complete 

Adequate and 
satisfactory 

Successful 

6030 

Fracture of first metatarsal 

Ankle block 

Complete 

Adequate and 
satisfactory 

Successful 

4640 

Fracture of first metatarsal 

Ankle block 

! 

Complete 

Adequate and 
satisfactory 

Successful 

4540 

Compound fracture and 
dislocation of first pha- 
lanx — Large toe 

Ankle 

Complete 

Adequate and 
satisfactory 

Successful 

2183 

Fracture of proximal pha- 
lanx — Middle 

Median and 
ulna 

Complete 

Adequate and 
satisfactory 

Successful 

6576 

Compound fracture of shaft 
of tibia and fibula — 
Middle 14 

Popliteal 

Conscious 
of press- 
ure 

Spasm and re- 
s 1 s t a nc e of 
thigh muscles 

Successful 
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not contia-nidicated, dulls sensibility sufficiently to acqune this end As a 
loutine pait of evciy pioceduie, the patient is given 34 giain of morphine 
Tins has been appaienlly sufiicient to lClno^c these featuies 

Ihe second icquneinent of any satisfactoiy an.esthctic in fractuie woik 
IS the capacity to supply adequate muscle lelavation Malposition of frag- 
ments aie most often dependent on the lesullant of muscle foices, and muscle 
spasm IS fiecjucntl} the chief factoi m piecenting leady i eductions Judging 
from oui expericiKc with geneial naicosis, it would seem that complete muscle 
relaxation is essential, hefoic manipulations can he attempted, as the lightei 
stages of amesthcsia tend to increase muscle sjiasm and rendei pioceduies 
more difficult Expeiience with complete legional blocks for othei suigical 
conditions ic\ealed that chicfl} the sensoi} elements aic modified and the 
motoi elements less so As a lule. when the hiachial plexus is blocked, theie 
IS the complete loss of p.iin sensihilit}, and usualh a loss, or a diminution of 
prcssuie, position, and vihi.itoi) senses Alotoi function is consideiahly modi- 
fied hut not ohlitciated T lie patient can mo\c his fingeis, wiist, and foiearm, 
but laieh can he lift his aim from a dependent position oi offci any syneigic 
lesistance to opposing efioit The tonicity of the miisculatuie is alteiecl to a 
striking degree and a muscle paiesis, hut not a jiaialysis, picvails The same 
geneial conditions aie found with othci legional blocks The degiee of this 
residual tonicity to all intent and pin pose, seemed appaiently negligible, hut 
because of its practical impoitaiicc in this paiticulai piohlem, it was felt neces- 
sary to evaluate its actual and its potential limitations 

The most practical w.iy to detcimme the adequacy of muscle relaxation 
after ner\e block, seemed to he to try the method on cases piesenting the 
most unfacoiahlc mechanical factoi s without consideiing the question of 
specific an.esthetic indications Although an attempt was made to select the 
cases vith this point in mind, the ciileiion foi the type of fiactuie or disloca- 
tion to be ti led was, as pi c\ lously mentioned, the one established at this clinic 
for immediate manipulative i eduction undei an anaesthetic Well-developed 
musculatuie, dela)ed i eductions and malpositions are peihaps the chief fac- 
tors which pie\ent lead}”^ i eduction and demand the gieatest degiee of muscle 
relaxation If ncive block anaesthesia should prove adequate under these 
conditions, its efficiency would he well established, especially in its indicated 
sphere wheie usually moie favorable mechanical conditions exist 

The following aie examples of the type of cases chosen to test the capa- 
bility of the method for supplying adequate muscle lelaxation 

Case No 4349 — Patient, chaufTcr, thirty-five years of age, weight 210 pounds 
Unusually well-developed musculature Diagnosis— anterior dislocation of right shoulder 
and fracture of the greater tuberosity with marked separation The injury was forty- 
eight hours old and two attempts at reduction elsewliere, liad been unsuccessful This case, 
presenting a patient with powerful musculature, an extreme degree of dislocation and 
delayed reduction of forty-eight hours would seem to present all the factors requiring a 
greater degree of muscle relaxation for successful reduction A pehminary hypodermic 
injection of morphine sulphate gram was given and a brachial plexus block was done 
with 2 per cent neocaine The procedure was carried out under the fluoroscope, and the 
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dislocation and fracture were readily reduced by a Kocher method without any discomfort 
to the patient The degree of muscle relaxation seemed to be quite as complete as one 
obtains with general narcosis 

Case No 4540 — Longshoreman, age thirty-four, diagnosis — muscular type, alchol- 
ism, laceration of scalp and nose, fracture of nasal bones, Colles’ fracture with marked 
dorsal displacement and impaction Duration — twelve hours 1 he patient was uncoopera- 
tive, of a muscular type, a chronic alcoholic, had multiple injuries as well as a respiratory 
infection, and presented a combination of unfavorable mechanical factors for reduction, 
as well as factors contra-mdicating general narcosis A brachial plexus block was done 
by the supra-clavicular method with 2 per cent neocaine Relaxation was quite complete 
and the patient who, at the outset was uncooperative, offered no difficulty or resistance 
to the procedure, and a successful reduction was accomplished 

Case No 7371 — Longshoreman, age forty-two Diagnosis — Potts’ fracture Dura- 
tion — forty-eight hours Reduction was attempted under general an-esthesia forty-eight 
hours before, but was unsatisfactory because of a persistant widening of the mortise of 
tibio-fibular articulation and malposition of astragalus This case presented the factor of 
delayed reduction in a difficult fracture Popliteal space block was done with 2 per cent 
neocaine, and fracture was easily corrected under direct vision by aid of the fluoroscopc 

Case No 4420 — Longshoreman, muscular type, age forty Diagnosis — Potts’ fracture 
Duration — three hours This patient presented a combination of a powerful musculature 
with a moderately severe fracture The popliteal space block was adequate for reduction 
and offered satisfactory relaxation 

Case No 8882 — Seaman, powerful muscular type, age sixty-five Diagnosis — Colles’ 
fracture with marked displacement and impaction Duration — twenty-four hours This 
patient presented the combination of a well-developed musculature and advanced age, 
although general excellent condition of patient would have tolerated a general anaesthetic 
Fracture was readily reduced by brachial plexus block with satisfactory muscle relaxation 

Case No 11314 — Printer, age sixty Diagnosis — fracture of proximal phalanx of 
left index finger Duration — one week Arteriosclerosis and chronic bronchitis The 
over-riding and malposition of the fragments were such that if the position were not 
corrected, a disabled finger would have resulted This patient presented the factor of 
delayed reduction as well as unsuitability for general narcosis An attempt made to correct 
this deformity, without ansesthesia was unsuccessful Although the fracture was a week 
old, a lateral nerve finger block allowed for relaxation and painless manipulations to 
correct the position and maintain retention of the fragments without the need of traction 

The examples cited, seemed to piesent those factors which would neces- 
sitate the obtaining of that certain degree of relaxation necessary before 
reductions could be accomplished In these instances, the indicated nerve 
block proceduies, as explained later, had been instituted, and the resulting 
muscle relaxation was, at all times so satisfactory, that any residual tonicity 
persisting was piactically negligible In our whole senes of fifty fractures, 
various available procedures were tiied with the idea of evaluating their merit 
and indications, and in some instances the resultant muscle relaxation was 
not as complete and satisfactory as could be desired The related factors, 
some of them avoidable and others unavoidable, were lecognized and will 
be discussed later However, with the method not always used 111 the ideal 
manner, we weie able to reduce successfully forty-nine of the fifty fractures 
attempted (Table II) The only unsuccessful case was a fracture of the 
os calcis, which could not be reduced under general narcosis and necessitated 
an open operation The failure was obviously not due to anaesthesia These 
uniformly successful results established to our satisfaction that nerve block 
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fulfils the second icqinsile of a satisfactoiy aincsthetic, namely, to supply 
adequate and sufficient muscle lelaxation to cope with the mechanical factors 
of adaptable fiactuies and dislocations 

In any fractine, the obvious plan is to block the neives pioximal to the 
site of fiacturc, and. depcndimj on that site, \anous levels may he available 
Thus the i eduction of a dislocated wiist-jomt may be attempted with either 
a block of the median and ulnai neivcs at the uiist, a block of the median, 
ulnai, and ladial at the elbow, oi a biachial plexus block In oui senes, we 
tiled these ^allous pioccduics ^\uh the puiposc of establishing their compaia- 
tne ^ahlc and this fact in jiait explains some of the instances where muscle 
lelaxation was not cntiiclc satisfactoiy. although m all instances it was ade- 
quate foi successful leduction Simil.ii t\pes of lesions weie reduced with 
blocks at tanotis IcncIs to deleiminc the possible ad\antagcs of one pioceduie 
o\er anothei, and the following examples illustiatc the factors involved 

C\sr No 33S1 — Fracture of radius and ulna — middle third This fracture was 
anmsthcti/cd h\ an cllnm block and succes‘;ftilK reduced Init tlic ,irni musculature seemed 
to retain its toiiicilN .iiid .idd MiflicieiU muscle sp.ism to ni.ikc the reduction moic difficult 
and not ns sitisfactorj ,is one would ordin.inh ha\c cspectcd wutli a general amcslhctic 
C\SK No 6757 — Fracture of sliafts of r.aduis and ulna junction — middle third and 
lower third was, in a sense similar m its mechaiical prohlems to Case No 3381 It w^as 
an.'csthetiml In a brachnl plexus block, which eliminated the resistance of upper muscula- 
ture, and the reduction was accomplished as leadiK and satisfactonh as could be expected 

These examples emphasi/e the (hslinct tegional chaiactei of the neive 
block method, and the neccssil} of appicciating the related factots involved 
in obtaining maximum icsults In the elbow block, the whole musculature 
distal to the let el is afTcctcd, wdiile the tonicity of the aim musculatuie, wdiich 
IS not an.esthcti/cd icmams jnacticalh unaltcied In the biachial plexus 
block, aiitesthcti/atiun invohcs the whole uppci extiemilt, and degiee of 
lelaxation resulting theiefiom, has piotecl sufficiently complete to leduce frac- 
tures and dislocations attempted wnthoul feeling the need foi moie lelaxation 
The factor of legional anresthcti/ation of muscle gionps and its 1 elated 
impoitance to the ciicumslances of the fiactme, w^as fmthei emphasized 
in a senes of Colics’ fiacluics, whcie the tonicity of the arm musculatuie 
wwild seem to be a less impoitant souice of icsistance 

In Cases Nos 3148, 4275 Colics’ fiaotuic of simple doisal displacement 
and slight impaction, 1 eductions satisfactonly accomplished wnth elbow block 
Cases Nos 11270, 7418 Colics’ fiactuies wdieie displacement and impac- 
tion w'ere maiked, 1 eductions weie accomplished by elbow block, but tonicity 
of arm musculatuie seemed to offei sufficient geneialized resistance to make 
procedure more difficult than would be expected with geneial anaesthesia 
Cases Nos 8882, 11045 Colles’ fiactuies conipaiable to Cases Nos 11270, 
7418, reductions weie accomplished with brachial plexus blocks The absence 
of the aim muscle tonicity, allow^ed fot a gieatei geneialized lelaxation and 
moie ready and satisfactory 1 eductions lesulted 

These expeuences show' that the maximum efficiency of the method is 
dependent upon the procedure instituted, which is fuither governed by site 
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and the type of fracture and general musculature of the patient These 
factors must be kept m mmd, not only m selecting the procedure to be 
employed, but also in determining the method’s value and indications In 
elbow fractures or dislocations, or fractures of both bones of the foreaira, 
the arm musculature is a definite factor in resistance, and the upper level 
of the brachial plexus adequately eliminates that undesirable factor In 
Colles’ fiactuie or fractures at a lower level, the nature and type of fracture 
and general musculature become the factors in determining the type of pro- 
cedure Obviously, fractures above the elbow level must be reduced under 
the biachial plexus block 

The same general principles peitam m the fractures of the lower extremity, 
but perhaps to a gi eater degree, because the interrelationship of muscle groups 
IS more pronounced, the musculature more powei f ul, and the reductions usu- 
ally more difficult Seldom, at this clinic, are fiactures of both bones of the 
leg with malposition, treated by immediate manipulative reduction and plaster 
retention Badly over-nding fractures of the tibia and fibula, as well as 
spiral fractures with potential slipping aie treated by traction and suspension, 
c g , Steinman pm through the os calcis or cahpres in the malleoli The com- 
pound fractuies necessitating debridement, and those with slight malposition 
may be subjected to immediate reduction under regional amesthesia Unless 
theie IS some definite contra-indication to general aiuesthesia, nerve block 
IS not advocated, although the adequacy of the method for these lesions was 
definitely established As the procedure must be done either at the popliteal 
Space, or by a sciatic neive block, the tonicity of the thigh muscles is usually 
great enough to add to the difficulty of the reduction 

Fractures about ankle satisfactorily treated by popliteal space block, with- 
out any unfavorable, resisting muscle spasm by the tonic thigh muscles 
Case No 7371 cited as an example of the type mechanically unfavorable 
to the method, a secondary reduction of a Potts’ fracture forty-eight houis 
after an unsatisfactory reduction under general anassthesia was readily re- 
duced by a popliteal space block with adequate lelaxation Tliiee other Potts’ 
fiactures were successfully reduced with adequate relaxation Fractures of 
the malleoli which lequire only protective splinting may be painlessly handled 
by the popliteal space block, and thereby avoiding discomfort m the applica- 
tion of splints 111 the effort to obtain any desired positions 

Fractures and dislocations of the bones of the foot are most satisfactorily 
taken care of by popliteal space blocks, although metatarsal and phalangeal 
injuiies may be handled by ankle blocks Fractures of the os calcis which 
are amenable to correction or 1 eduction should be blocked at the popliteal 
space to obtain relaxation of the Tendo-Achillis 

Fractures and dislocations of the phalanges, which require anaesthetics 
for correction have been treated very advantageously by block of the lateral 
nerves about the base of the finger or toe The malposition of these lesions 
IS not dependent upon interrelated muscle groups but mainly upon related 
tendons which may be sufficiently relaxed to offer no serious difficulty to the 

774 



REGIONAL ANESTHESIA IN FRACTURES 


1 eduction The advantages of cai lying out these paiticular smallei but impor- 
tant proceduies without the inconvenience of geneial amesthesia are obvious 

With the enkiency of the neive block method established, its definite 
indications become ajipaient It is obviously indicated where any of the well- 
kno\wi obiections to the use of geneial naicosis exist, and peihaps the greatest 
field for its use obtains, wheie the factois demanding the maximum degree 
of muscle lelaxation aie not so foimidable The fiactures of the aged, as well 
as those unsuited foi geneial naicosis because of some chionic systemic con- 
dition. usually do not piesent a well-developed musculatuie, and fiequently 
a less ])erfect anatomical lesult ma} be toleiated In this class, neive block 
IS ideal and is the piocedure of choice In the fiactuies of the vigoious wheie 
ain special conUa-imhcatwns la an.esthesia may aiise, the method may be 
exjiected to be adequate and it then becomes the pioceduie of choice Fur- 
thermoie, undci iclatnely noimal conditions, it may, by a disci etionaiy choice 
of case, become the pioceduie of piefeience It spaies the patient a general 
ain'csthetic vith its attendant disagieeable featuies and, because of the duia- 
tion of the an.-csthesia, the manipulations may be earned out fieely and care- 
full} undci the fiuioscopc without haste It eliminates the excited recovery 
of geneial naicosis \\ith its potential haim to a satisfactoiy i eduction, and it 
a\oids the frequent neccssai} hospitalization of a patient following that type 
of anrcsthesia We are not jnepaicd to contend that these advantages ovei- 
halancc the geneial usefulness of geneial antesthesia m fracture woik, and 
we grant then comparatuc ^ahle must be a matter of individual discretion 
Howe\ci, as neive block proved efficient anresthetic foi fractuies and dislo- 
cations w'lth undoubted indications for its use, we feel justified in claiming 
that in these instances it becomes an excellent adjuvant in that type of work 

In oui senes, which, from the view of specific amesthetic indication, was 
lelativcl} unsclective, cases w'Cie encounteied which moie or less illustiate 
the indications w’hich we think peitain to the neive block method The 
follownng aie examples 

Cash No F K — (Private) Housewife, age thirty-four, four months pregnancy 
Posterior dislocation of left elliow, duration — one hour Because of the associated 
pregnancy and a fair degree of general reaction caused by the injury, it was thought 
preferable if possible to avoid a general anresthetic A brachial plexus block was done 
w'lth 2 per cent ncocaine and a ready reduction was accomplished with adequate relaxa- 
tion and no discomfort to the patient 

Case No 3148 — Printer, age fifty-six Diagnosis— Colles’ fracture (left) with 
impaction and displacement , duration — one hour Arteriosclerosis, emphysema and chronic 
bronchitis This patient presented the factors of age, chronic respiratory condition, and 
the local fracture, where a satisfactory result was necessary for the successful continua- 
tion of his trade Under ordinary conditions, as a fair functional result was conceivable, 
perhaps no attempt would have been made to correct this fracture, because of the necessity 
of subjecting the patient to a general aiuestiictic Under an elbow block, the fracture 
was satisfactorily reduced 

Case No 4412 —Age sixty-three, Potts’ fracture, duration— one hour, general 
arteriosclerosis This patient was senile, and it was desirable to avoid general narcosis 
A popliteal space block was adequate for reduction 

Case No 4540 — Colles’ fracture with impaction and poor position cited previously 

775 



SIGMUND MAGE 


for factors preventing ready reduction definitely indicated a “ nerve block procedure,” 
because of the acute respiratory infection, alcoholism and multiple injuries The fracture 
was satisfactorily reduced with a brachial plexus block 

Case No 11314 — Fracture of proximal phalanx (cited previously) presented a chronic 
respiratory condition, arteriosclerosis and advanced age, and was reduced under lateral 
nerve block 

The above examples are but a few examples of the field of applicability of this 
method of ansesthesia 

Some consideiation may be given at this time to the technical factors of 
the question, as the efficiency of the method is at times directly dependent on 
the choice of technical procedure Our theme deals diiectly with the pioblem 
of a more or less well-defined clinical entity in relation to this foim of regional 
aniEsthesia, and not actually with the methods of pioducing any legional block 
Natuially, as diveisified as the lesions may he, so will the necessary technical 
proceduies be The discussion of the technical aspects of any of these, would 
lequire a detailed account of the local anatomy and special piocedures as long 
as this theme itself, and is not within the piovince of this paper In general, 
we have found no specific differences in the technical featuies to feel that 
any one procedure meiited preference over anothei Perhaps more concein 
IS manifested over the brachial plexus block, because of conceivable com- 
plications attiibuted to li, c g , neuritis and paralyses Thus fai, in oui experi- 
ence, which IS relatively limited, we have found the procedure comparatively 
simple and 100 per cent successful, and, in our whole senes, have had no 
infections at the site of injection 01 evidence of any residual symptoms sug- 
gesting neive trauma No authentic reported senes of regional blocks have 
been found to estimate a percentage incidence of possible complications We 
feel that these are as few, and, perhaps fewer than the more serious complica- 
tions of general ansesthesia, 01 the untoward accidents of a lumbar puncture, 
paracentesis, 01 thoracentesis The sum and substance of the problem resolves 
itself into an appreciation of the several factors involved m any particular 
fracture 01 dislocation, and the criterion for the site of any injection is not 
one of technical difficulties, hut the obtaining of the most adequate degree 
of muscle relaxation 

Some routine is advisable and we have been accustomed to manage our 
cases m the following manner After the usual clinical examination, the 
patient is X-rayed and the diagnosis established This is usually earned 
out without excessive discomfort The actual character of the fracture as 
determined by the X-ray finding, should be one of the factors to determine 
the procedure If a block is decided upon, it is important to get the patient’s 
confidence and cooperation by explaining the nature and advantages of the 
forthcoming steps It is essential to give a preliminary sedative which dulls 
sensibility and apprehension Morphine, grams is given immediately 
before injecting, and it usually has its full effect by tbe time tbe jiatient reaches 
the fluoroscopic room It is essential to have needles that are thin, sharp, 
and smooth, and a syringe which is serviceable We feel the anassthetic agent 
IS important, and we have preferred “ neocaine,” because of an apparent 
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supeiioi action cMdented by a cjuickci anals^csic onset and a longei duiation 
of cin.csthcsia As soon as full an.esthetization is obtained, cvbich usually 
occiuh in 15 to 20 minutes, the patient is taken to the fluioscopic 100m We 
fiequenth allow the patients to initiate the etToit of getting on the table 
thclnscl^cs and thus tai. juacticalh witliont exception, they have unconsci- 
oush attempted to use the mjiiied mcmbei in doing so Appaiently a com- 
plete an.estlicsi.i allows foi .i dissocuition of then iiijuiy by some new 
conscious im]nession, <ind we lune used this leaction as one of the signs of 
thoioiigh an.estheti/ation especialh in the nenous and apiiiehensive patient 
who IS slow 111 .idmiltmg the Kick of discomfoit B\ picwtously manipulating 
the local aica foi the patients attention and benelit he is usually suipnsed 
b\ the lack of disiomfoit, and hecomes moie mcntalh assuied As the anres- 
thcsia usualh i.ists one to (wo boms, the necessan manijiiilations may be 
earned out with case Positions m.i\ be ex.imined, checked and lechecked, 
ictention appaiatus .qiiihcd and .ukijited 1)\ the time muscle tonicity begins 
to rctuin The piotcfhnes ,iu dtnoid of the shock, unjileasantness and 
ha 7 aids of genei.d naicosis need not hospitah/e the ambulatoiv ])atient and 
mac be leadih earned out wheicxei the piopei aseptic piecautions may be 
obtained, opeiating loom, dispensan 01 prn.Ue olficc 

SUMM\U\ \M) COXCI.USIONS 

1 In the 1 eduction of fiactuies and dislocations, instances occui wdiere 
geneial narcosis is contia-mdicatcd and indicated theiap} is theieby fie- 
qiiently disachantageoiisl) modified 

2 Kene block jiroduces a legional amesthcsia wnthout compromise to the 
site of fractuie 01 disloc.ition and olnnites that potential damage wdiich exists 
with the ordinal} infiltiation method of loc.il amesthesia Xeive block is thus 
surgicalK lational m jiiesence of p.ithologc associated with these lesions 

3 In senes of adapt<ible fractuies and dislocations indicating immediate 
manipulative leduction nene block was found to be satisfactoiy amesthetic, 
by allowing painless 1 eduction and by supjdymg adequate muscle lelaxation 

4 Nene blrjck is an excellent adjiuant foi use in fiactuie woik, and 
IS the indicated an.esthctic whcic any contia-indication to geneial naicosis 
exists Because of the man} decided advantages pei taming wnth its use undei 
oidinaiy ciicumstances, it may leadih become the ptoceduie of piefeience 
for the 1 eduction of fiactuies and dislocations 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 

Stated Meeting Held Jammy 5, 

The President, Dr Charles F Miichell, m the Chair 

BILATERAL CONGENITAL DISLOCATION OF HIPS 


Dr J W Branseield reported the case of Mary B , age two years, 
who was admitted to the St Agnes Hospital, November i, 1926 Under 

ether aniesthesia both 
hips were reduced by the 
closed method following 
the method advocated by 
the late G G Davis 
The reduction was done 
under the fluoroscope 
and it was interesting to 
note that if the muscles 
are stretched sufficiently 
the reduction can be 
accomplished by any 
method used in an 

fig I-B.lateralcon8omtald.slocat.onottheh.ps acquired dislocation If 

the muscles are not prop- 
erly stretched none of the fanciful movements advocated will influence the 
reduction The patient was dressed in plaster and the legs were placed in the 
“ frog ” position The 
case was removed in 
seven weeks Fig i 
shows the dislocation 
Fig 2 shows the disloca- 
tion reduced after the 
case was removed 

Dr Forrest Wil- 
lard pointed out that the 
length of post-operative 
treatment was unusually 
short In all cases which 
have come to his ortho- 
paedic service, it has been 
found that two months’ 
fixation does not hold it 

m place, and it is an F.g 2 -The d.slocat.on reduced 

unique case which will 

not redislocate, after reduction, with only two months’ fixation The general 
time of fixation for bilateral congenital dislocation of the hip is at least eight 
to twelve months Some surgeons advocate fifteen months Doctor Willard 
thinks that this is too long, but that short fixation of two, three or four 
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iDontlis IS liable to latci allow the hip to slip out of the socket, unless one finds 
a lare case in which the socket is of noimal depth 


CONGENITAL ABSENCE OF BODY OF THORACIC VERTEBRA 


Dr J W BinNSiirnn leiioited the case of lohn A , wdio was admitted 
to the Sl Agnes Hospital. Ottohei 26, 1926 The X-iay showed absence of 
the bod\ of the sewenth thoiacic Aciicbia wnth a tilting of the spinous process 
of the eighth Fioin the histoi \ and X-ia> stud\ it was decided that this case 
was of the congenital \aiiet\ Undei ethei anresthesia the veitebr?e were 
exposed and the eighth thoiacic was found to he easil\ moved and was 
restoied to noimal position 1 he spinous pioccsses of IV, V, VI, VIII and 
IX weie split aftei the method of Alhce and a giaft obtained fiom the tibia 
was placerl in the giooxe 1 he giaft was held with kangaioo tendon, the 
wound ckised and a (iguie-of-cight dressing applied o\ei back and shouldeis 
On rcmoMiig the skin 
clips on the eighth da\ . 
a small blood clot was 
tmind but no infection 
occiincd Ikitient is m 
hospital at the jircscnt 
tune X-ra} shows the 
giaft to be in good 
position 




-rncturc of the O'; cikis a Sho\Mng the Ir-icture b 
fricturc rcdviccil "ind fised b> nad 


The 


FRACILRE or 
OS CM CIS 

DociOK IjRwsinrn 
reported the case of 
James W , w ho wms ad- 
mitted to the St \gncs _ 

Hospital, Sejjlembci 17 
1926 The patient had s 

fallen a distance of thiee 
feet from a laddei. landing on the heel He w'alked to the hospital, wheie 
the diagnosis of fiacluie of the os calcis wxas made (Fig 3a) Under 
ether anajsthesia the fractuie w'as 1 educed and the fiagments nailed Fig 
3b shows the nail in position A plastei case was applied and w^as lemoved 
in four weeks About six wrecks aftei the icmocal of the case he complained 
of pain acioss the tendo-Achillis X-iay show^cd that the nail w^as loose, it 
W'as removed under local aii.cstliesia 1 heie has been no fuithei disability — 
the patient w-alks normally and suffcis no pain 


Hr E B JdonoL lemaiked that he had a case now at the Germantown 
Hospital foi fiactuie of the os calcis This case has been tieated by the 
method w'hich Doctois Jopson and Speese and the speaker have been using 
W'lth satisfaction This paiticulai fiactuie is a badly comminuted one but 
the ordinary disability m these cases is due to the pulling up of the posterior 
fragment The method of tieatment is by tongs which pull the posteiior 
fragment down so that the piopei angle wnth the anteiior poition is lestored 
The speaker did not think that this case could have been treated by nailing 
Of course, the gieat disability comes fiom flattening of the foot, this method 
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of treatment has made it possible in almost all cases to bung the heel frag- 
ment down to its normal relationship with the rest of the bone 

Dr a Bruce Gill said that it is well known that fracture of the os calcis 
often pioduces piolonged disability There are a number of conditions which 
cause this bad result oi contribute to it 

The fiist one of these is the presence of spurs or a mass of bone on 
the plantar surface of the os calcis This is due to the fact that the posterior 
fiagment has not been reduced On seveial occasions he has been obliged 
to cut off these spurs oi masses of bone fiom the plantar surface and the 
lesult of operation has been satisfactory 

A second condition is a mass of bone on the external aspect of the os 
calcis When the os calcis is crushed by a fall on the foot the inferior and 
supeiior sui faces are driven closer together and fragments of bone are forced 
out lateially The patient complains of pain and tenderness just below and 
m fiont of the external malleolus ovei this mass of bone which is distinctly 
palpable and is also clearly shown in X-ray films Why it should be the 
source of pain the speakei is not quite suie, whether because it contacts with 
the external malleolus on pionation of the foot, oi makes pressure on soft 
stiuctuies as, foi example, the sheath of the peroneal tendons, or, what 
Doctoi Gill believes to be more piobable, because it is at the outer aspect of 
the subastragalai joint and mtei feres with motion of the os calcis beneath 
the astragalus This mass of bone presents a bone lilock to normal pronation 
of the foot beneath the astragalus In two cases he has removed this mass 
of bone with very good result 

A third cause of pain and disability is a lateral displacement of the 
os calcis, usually to the outei side At the time of reduction the fragments 
have not been leplaced in then pioper position lieneath the astragalus If 
they aie displaced outward the patient has a talipes valgus and presents all 
the symptoms of a chionic flat foot The same disability is produced as in 
a failure to i educe external dislocation of the astragalus in a case of 
Pott’s fracture ’ i | 

A fouith element in these cases of fiacture of the os calcis is the 
involvement of the subastragalai joint in the fractuie Normal motion of 
this joint IS interfered with by impioper position of the os calcis beneath the 
astragalus or by new bone foimation Theiefore motion is limited and it is 
apt to be painful In these cases it is best to do a subastragalar arthrodesis 
to obliterate all motion between the os calcis and the astragalus A little 
motion which is painful is much worse than an ankylosis of the joint He 
had seen the same condition present m the ankle after Pott’s fracture and 
had not hesitated to do an arthrodesis of an ankle-joint when there was 
not enough impiovement obtained by more conservative means 

The speaker thinks that the method of reduction which Doctor Plodge 
employed is a very good one Sometimes the fragments may be i educed 
by manipulation without the use of tongs or nail If the knee is bent to 
relax the tendo-Achilhs and if the foot is plantai flexed to bring the anterior 
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fiag'iiicnt of tlie os calc is in coiKtUf with (lie jiostciioi fici<,nncnt a good 
reduction can thus lie seemed Some smgeons tenotomi/e loutinely the tendo- 
Achilhs "J his IS not \ei\ good smgen as m some cases it ma^ lie necessaiy 
Intel on to sutme again the dnulcd tendo-'Vchilhs 

Possihl} a contiihiitmg factoi m the piolonged pain and disability which 
so often acconip, lines these fiactmes ot the os calcis is the f.ict that hvation 
01 sup])oit of the foot is not (.ontmned long enough Aftei the case oi splint 
is icnuncd the shoe which the p.itient is to w'e.ii should be fitted with a steel 
shank and with a felt ji.ul to gne piopei snpjioit beneath the aicli of the foot 
to pie\cnt a s.iggmg down ol the os c.iUis at the point of fiactme, befoie 
thoiough union h.is ocimied ]^i equenth . too. these jiatients have had c\en 
hefoie iniui} ,i c.ilgiis oi a ceit.iin degiee of flat foot, and this condition 
of pionation oi llattening coinjdic.ites the c.ise b\ tin owing a stiain on the 
foot whic'h has now been tmthci weakened b\ fiactme 

In dealing with fiactmes of the os calcis one must beai m mind the 
coinjilete mechanics and function of thecntiic foot The spcakei suspects it 
IS large!} the lack of a hioad point of Mew on the pait of the suigeon which 
sometimes contiibutes to these disabilities 

Dr a P C Asiiin rsi lem.iiked that he had ncAei seen a good lesult 
m a fiacture of the os calcis Doctoi Gill sa}s he has seen twm oi thiee 
bad lesults, hut the sjieakei has scaiccK e\ei seen a good one It is one 
of the most disabling of all fiactmes, especially wdien comminution is piesent 
iinolvmg the astiagalo-calcanc.m joint, m this type the lesults are bad in 
about So per cent of cases aftei oidinai} tieatment P'oi this leason Doctor 
Allison, of Boston, proposed, a }cai oi so ago. to opeiate on all such patients 
at the tune of injmy. doing <i suhasti agalai aithiodesis, and not to postpone 
this ojieration until the jxitient had passed thiough a long peiiod' of invalidism 
The pain and disabihtt wdnch follows the mjuiy is due to distoition of the 
uppei W’^eight-beai mg surface of the calcaneum, lathei than to changes on its 
plantar surface, though the lattci may also cause disability Doctor Allison 
has opeiated on moie than tw'enty-five lecent cases of fiactuie of the calca- 
neum in this \vay About 85 per cent seemed good function, and the aveiage 
period of disahiht} has been tw^elve weeks It is theiefore a method of 
treatment wdnch demands attention 

Dr John A Jopson said that he was not sine whethei Doctoi Speese 
or himself first used tongs traction in fractuie of the os calcis The method 
IS a perfectly simple one There may be other methods as good 01 better, 
but this fulfils the lequirements and is simple of execution 

The knee should be bent and the best way is to put it in a Thomas splint 
with a bend at the knee And then, as always when using tongs, one has 
to be caieful of the landmaiks and should not put the tongs in a position 
where they will do harm In fiactme of the os calcis, through the tuberosity, 
It IS important that the tongs be in a proper position to make traction , also 
a small pair of tongs should be used' 

The speaker demonstiated this method before the College of Surgeons and 
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Doctor Cotton, of Boston, who was piesent, stressed the importance of 
lateral moulding and manipulation to oveicome the lateial displacement of 



the mam fragment or 
sepaiate f r agments — a 
point on which he lays 
great stress , with this 
modification he has con- 
tinued to use the method 
and reports that it has 
proven very satisfactory 

As in all fractuies it 
IS impoitaiit to get the 
fragments down in posi- 
tion at the earliest pos- 
sible moment 

PULSATING 

EXOPHTHALMOS 

Dr Thomas a 
Shallow repoited the 
case of a man, age thiity- 
foui years, who was 
admitted m the Jefferson 
Hospital, Decembei 3, 
1925, to the Ophthalmo- 
logical Department of 
Dr William M Sweet 
On admission this pa- 
tient exhibited protrus- 
ion of both eyes, most 
marked in the light eye 
In addition he com- 
plained of a headache 
accompanied by buzzing 
sounds He gave a his- 
tory of having been 
struck on the head No- 
vember 7, 1924, while 
iiding in an automobile 
He was found uncon- 
scious some hours later 
lying in the road and 
was taken to a hospital 
in New Jersey The 
unconsciousness lasted 


Fig I — Showing the appearance of bilateral exophthalmos more foV twelvC ho 
marked m the left eye At the time of this photograph no subjective held bcCtl tak6n tO tnC 
bruit nas heard , - 4-Ua 

hospital During the 

course of the unconsciousness and for four weeks thereafter he had a constant 


dripping of blood from the left ear 

Six weeks after the accident he noticed that his left eye was turned 
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upwaul Tins was in the l.iltci pail of ITecembei, 1924 Within a day 01 
two aftei he had noticed the tuining iipwaid of the left eye, both of his 
e}es became piominenl, the piotiusion being moie maiked in the left eve 
(Fig i) His vision was much imjiaiied in the left eye He was sent to a 
hospital m Philadelphia foi this condition and a ])lastic ojieiation ipion the 
conjimctiVcC pcifoimed 
D u I 1 n g the following 
months both e\es wcic 
ceiy piomincnt and 
about equal m si/c In 
August, 1925, the left 
e\e began to \en slowl} 

I ecede 

111 Ma\ , 1925 he 

noticed a pecuhai hum- 
ming noise in liis head 
This was aggiacated on 
stooping and liending the 
head forwaul He also 
complained of a pecuhai 
noise m the left cai 

His hist admission to 
the Jefleison Hospital 
was on Decembei 3, 

1925 Examination 
showed that both eies 
iveie quite piomment, 
the right e\e moie so 
than the left The con- 
junctnai of both eyes 
ivas very ledundant and 
chemotic A ivell-defined 
continuous bruit \vas 
audible to the clinician 
over the right fiontal 
sinus and o\ei the light 
eyeball, and could also 
be heaid indistinctly ovei 
the left frontal sinus 
T-he biuit while contin- 
uous \v a s accentuated 
during systole The pupils of both of the eyes were dilated and leacted 
sluggishly to light 

E)'e giouncl examination Bilateial exophthalmos The light eye pio- 
trudes 6 mm beyond the left eye The optic neive of the right eye is 
bluried at the edges and there is some hemouhagic destruction of the letina 
The veins are toituous and the artery is small The vision is 10/100 The 
left eye The protiusion is not quite so piomment as of the right eye Vis- 
ion 20/40 The optic nerve is fairly healthy 

X-ray examination by Doctor Manges shows that the sella tuicica is nor- 
mal Theie is no pathology in the bones of the skull to account foi the 
exophthalmos 



I 


Fig 2 — Showing the recession of the left eye following ligation 
of the right common carotid artery and persistence of the exophthal- 
mos in the right eye in spite of ligation of the right common carotid 
artery 
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Medical examination by Doctor Thomas McCrae did not elicit anything in 
the patient’s general physical condition to account for the exophthalmos 

This case piesented seveial unusual features It is stated by writers 
that bruit is the first symptom of an arteriovenous fistula This patient first 
complained of buzzing noises in his head in May of 1925, six months after 
the accident On questioning his father aftei the death of the patient, it was 
learned that his son fiequently asked him if it was laining because he thought 
he heaid ram This symptom disappeared aftei his discharge from the 

hospital The patient 
himself stated positively 
that he did not have any 
noise in the head until 
May of 1925 

The next unusual con- 
dition m this case is a 
bilateral exophthalmos 
There aie cases on record 
of arteriovenous fistula in 
which Inlateral exophthal- 
mos occurred, but when 
it was noted in this case 
It began in the eve on the 
same side as the fistula 
and later extended to the 
other eye The bruit 
could be heard and the 
till ill could be felt most 
stiongly in the right eye 
Dr J Chalmers DaCosta 
believed that the pathol- 
ogy was on the light side 
between the inteinal caro- 
tid aitery and cavernous 
sinus In this histoiy 
the left eye was the fiist organ to become prominent and remained more 
piominent than the right eye foi a number of weeks It is hard to explain 
how a lesion on the light side could be manifested first by exophtbalmos on 
the left side unless it is assumed that the fistula is on the mesial side of the 
inteinal carotid arteiy m the region of the ciicular sinus and the stream of the 
cuiient passes directly across the circular sinus to the left cavernous sinus and 
thence into the left supeiioi ophthalmic vein, causing left-sided exophthalmos 
(Fig i) After the pressure had iisen sufficiently to practically cut off vision 
m the left e}e Within one week after the left e3fe piotruded the right eye 
began to manifest exophthalmos The examination of the patient made m 
December, 1925, over one year aftei the accident, showed a beginning subsi- 
dence of the left exophthalmos It is to be recalled that Doctor Sweet stated 
m a pievious examination that the right eye protruded 6 mm more than 
the left 

In spite of the manner of onset of this condition, that is the appeal ance 
first m the left eye, it was decided that the lesion was between the right 
internal carotid artery and the cavernous sinus, because of the location of the 
bruit on the light side, and, on January 8, 1926, the repoitei ligated the right 
common carotid artery Upon ligation, while the patient was still on the 
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Pig 3 — Showing aneurism between the right cavernous s nus 
and the internal carotid artery The injection was made through the 
left carotid artery proving the reversal of the circulation through 
the circle of Willis into the aneurism The reversal of current is the 
reason for failure of cure by ligation on the side of the fistula 


PULSAIING EXOPHTHALMOS 


opeiating table, the bunt iinmcclialely ceased Fiom ihe’time of the opeia- 
tion to laniiaiy 24. theie was a lapid diminution in the piotinsion of the left 
e3e and a moie giadnal 
diminution m the pio- 
tiusion of the light eje 
The patient did not com- ; 
plain of the bunt noi 
could one be heaid b\ 
us o\ei the light fiontal 
bone 1 heie was no pal- 
pable pulsation of cithei 
the iitrht 01 the left 


light 

globe 

On Tanuniy 
\ei\ faint s}Stohc 
could be heaid in 
light e^eba!l On 


5. ■'t 

hi uit 
the 
|an- 



J 


Fio 


uaiy 3r, this bunt w'as 
continuous and could be 
readily heaid oaci the light fiontal sinus 
receding became stationan and lemamed 


t 


'’-1 


! — Showinp the irca of necrosis of the left hemisphere of 
the bram 


shg 





1 ^' 





Fig s — S hotting the distribution of the bismuth m all of the 
ramifications of the left common carotid artery in contrast to the 
almost imperceptible distribution of the bismuth on the nght side 
except in the right internal carotid artery 


idle light eye wdnch had been 
bth exophthalmic Ihe left 
e}e continued to recede 
An ophthalmological 
examination made Feb- 
uiaiy 28, show^ed that 
the left eye giotind was 
almost noimal and that 
the man was now able to 
read fine punt Right 
e}'e Optic nei ve was 
binned at the edge and 
theie w^as some exudate 
m the letina Vision 
10/100 

The patient was dis- 
chaiged fiom the hos- 
pital, Februaiy 28, 1926 
The patient was lost 
track of for a numbei of 
months Fie came under 
obseivation again m No- 
vembei of 1926 The 
left eye was almost noi- 
mal m size The nght 
eye sliowed decided 
exophthalmos At this 
time he had a distinct 
thiill which would be felt 
m the supeificial veins 
along the inner angle of 
the right orbit A con- 


tinuous bruit could be heard over the right frontal sinus and the right eyeball 
(Fig 2) There was a definite pulsation m the right internal carotid 
60 785 



PHILADELPHIA ACADEMY OF SURGERY 


arter}^ It was thought at this time that the right common carotid artery 
had become cannahzed and that the blood was passing through the light 
common carotid artery which had been ligated but not cut across Closer 
observation did not disclose any pulsation in the right external carotid 
artery or any of its branches It was concluded from that that blood was 
not passing into tbe right internal carotid artery from below nor from any 
collateral circulation established through the right external carotid artery 
The piesence of the blood m the right internal carotid was considered as due 

to a reversal of current, 
the blood descending 
into the vessel (inter- 
nal carotid) from the 
Circle of Wilhs The 
blood was descending m 
tbe right mteinal carotid 
and not ascending The 
patient was readmitted 
to the Jefferson Hospital 
to Doctor Sweet’s ser- 
vice Pressure on the 
left common carotid 
artery cut off the circu- 
lation in the right com- 
mon carotid artery 
Upon the release of this 
pressui e the patient 
stated that objects were 
dancing in front of his 
eyes This phenomenon 

Fig 6 —Showing the enormous distention of the superior ophthalmic rnntiniiprl -for n cprnnrl 
vein and its branches on the side of the fistula COminuea lOr a Seconu 

or two In view of the 

fact that the ciiculation could be cut off in the right internal carotid artery by 
compression of the left common carotid artery, ligation of the left common 
carotid artery was decided upon 

December i8, under etber anaesthesia, the left common caiotid aitery was 
exposed and drawn into the wound A Crile clamp was applied to this artery 
Through a stethoscope applied over the right frontal sinus and right eyeball, 
with the clamp in place, a very faint systolic bruit could be beaid No thrill 
could be felt in the superficial veins of the right oibit In the right internal 
carotid artery there was no pulsation present This proved conclusively that 
the current was reversed in the right common carotid artery The reporter, 
therefore, ligated the left common carotid artery with the hope of curing the 
aneurism Within two hours after the operation the patient became very 
restless and slightly ii rational No pulsation in the right internal carotid 
arteiy or the right external carotid artery could be felt The bruit over the 
right forehead was very faint No thrill could be detected in the region of 
the right eye The patient developed on the third day weakness of the right 
arm and leg He became comatose twelve hours before death and died six 
days after the ligation of the left common carotid artery 

Post-moi tern Examination — The left common carotid artery was injected 
with a bismuth solution to determine the question of the route of the blood 
An X-ray examination of the head was then made and it showed the bismuth 
in the left common carotid artery and in the aneurism, which was on the right 
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side and in the right common caiotid diteiy (Fig 3) A very thin trickle 
of blood could be seen m the right external caiotid aiteiy The X-iay also 
disclosed that the light half of the hi am was not injected with the bismuth 
thioughout the course of the light internal caiotid and its branches, and it 
was, thciefoie, concluded that the cn dilation had been leestabhshed thiough 
the anterior communicating bianch o\ei the anteiior ceiebral artery of the 
left side dncctly into the left common caiotid aiteiy Examination of the 
brain showed an area of softening in the left hemisphere in the legion of 
the tcmpoio-sphenoidal lobe (Fig 4) 

The lepoitei concludes fiom this case that the suigical procedure in the 
treatment of traumatic aitciio\enous fistula, associated with exophthalmos, 
should he the ligation of the common caiotid aiteij’’ on the side of the lesion 
When this pioceduie fails it is because of the development of leversal of 
current in the ancuiismal sac and along the couise of the mteinal caiotid 
aiterv, the blood coming from the opposite side (Fig 3) Any furthei surgi- 
cal nifer\cntion should be limited to ligation of the siipeiior ophthalmic vein 
on the side of the lesion (Fig 6) Ligation of the opposite common carotid 
arterv being unjustifiable because of the likelihood of neciosis and subsequent 
softening of the hiain on the side of the last ligation (Fig 4) and because 
of the great diminution of cii dilation in the \essels of the biam on the side 
of the fiist ligation as shown in this case by the X-iays (Fig 5) 

FURTHER OBSERVATIONS ON SPINAL ANESTHESIA WITH 
ANHYDROUS COCAIN IN 500 CASES 

Dr J Ralsion Wi:lls lead a paper with the abo\e title, for which see 
P 75 / 

Dr J S Rodwak called attention to two points which seemed to be of 
more mteiest than others One of the great difficulties about cocain has 
been its toxicity, but appaiently Doctor Wells by his present method has been 
able to largely overcome that difficulty The othei point bi ought out was the 
fact that cocain w'as the only amesthetic that sought out the sensory neives 
alone The speaker had a rather unpleasant experience once with stovam, 
one patient dec eloped bladdei paialysis foi about ten days and anothei devel- 
Oj>ed partial paralysis of the lowei limbs for one week This had made 
him cautious about the use of stovam Doctor Wells has given this type of 
anaesthesia foi the speaker m twelve cases and it has proven very satisfactory 
Doctor Rodman feels that it has reached the point where it is safe to use it 
when indicated 


PURULENT PERICARDITIS IN CHILDHOOD 
Dr Ernest G Williamson read a paper with the above title, for which 
see p 659 

Dr John H Jopson asked that Doctor Williamson include m his senes 
another case from the Children's Hospital in which the speaker drained the 
pericardium foi suppuration but failed to save the child’s life 

Dr j W Bransfield remarked that he had presented a patient before 
the Academy two years ago, who had a suppurative pericarditis following 
a stab wound He resected two iibs at the costochondral junction The 
patient made an uneventful recovery 
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Dr J S Rodman said that ligation of the internal mammary artery is 
now a routine procedure in pericardiotomy but that m one case, some years 
ago, he failed to do this and lost the patient fiom secondary hemoirhage, 
the patient dying before anything could be done This patient had pyaemia 
in addition to the peiicardial infection 

Dr arc Ashhurst mentioned a case, the only one of its kind he ever 
encounteied In December, 1924, a boy ten years of age, was treated at 
home by a practitionei who thought the child had a pericardial effusion , he 
called as consultation a specialist, who introduced a needle, but got nothing, 
the puncture was repeated three times, and got nothing until the fourth 
puncture, when blood was obtained The consultant then withdrew the 
needle and retired fiom the case The patient immediately became much 
woise, and was brought to the hospital the next day, by the family physician 
Theie were the usual signs of massive pericardial effusion, and severe second- 
aiy anaemia It was evident that the child had been bleeding into the peri- 
cardium Under local anaesthesia an incision was made and the pericardium 
found full of old and disorganized blood, which was ejected in violent spurts 
The patient impioved as the blood flovied, and after nearly two litres had been 
evacuated the pencaidium seemed dry There v>^as no bleeding from the 
heart at this time , presumably the pressure of the pericardial contents had 
allowed the puncture of the heart to heal A rubber catheter (No 16) was 
left in the pericardium as a dram The child, who had seemed almost moii- 
bund before operation, was lemarkably improved' on return to bed, and asked 
for some ice-cream The next day, howevei , he gradually failed , there was 
no bloody drainage, but death (which occurred thnty hours after operation) 
seemed due to secondaiy anaemia 

Aftei death the wound was explored by Doctor Hicks, the ward surgeon, 
who found a little bloody serum in the j^ericardium, and the heart contracted 
in systole 

Dr Henry P Brown said that when the correct diagnosis of suppurative 
pencaiditis is not made, it is usually because it has not been considered The 
incision should be made in the lowei part of the pericardial cavity It should 
be boine in mind that the diaphragm is usually one rib lower m the adult than 
in the child The sinus must be kept wide open, a free incision into the 
pericardium with adequate tube drainage 15 the best, the edges of the peri- 
cardial incision being sutured to the muscle or skin The case reported bv 
Doctor Williamson developed a steiile effusion in the right pleural cavity, 
which cleared up aftei three aspirations The reason for the development 
of this collection could not be discovered 
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CARCINOMA OF JEJUNUM 


Dr Constantine J MacGuire, Jr , piesenled a woman, foily-two yeais 
of age, who was admiUed to bt Vincent s Jiospital, Match 20, 1916, suffeung 
fiom pain in the epigastiium immediatcl} aftei meals, eiuctaiicm or gas aiiu 
bittei liind, occasional vomiting, loss ol iwenty-five pounds of weight m nine 
inonths Jlie onset had been two }cais pieciously when the patient felt pain 
in the epigaslinim, tempoiaiil} iehe\ed with diet and bicai Donate ot soda, 
but foi a yeai tlicic had been piogiessnel} inci eased constipation, pain 
and Aonnling 

Gastio-inteslinal X-ia) senes showed nnpanment of gastiic motility, con- 
sideiable defonnity of the duodenal bulb and a delinite deformity of the third 
poition of the duodenum which did not at any lime hll out noimally Othei 
laboratoiy findings w’cie negative except acetone in the mine 

Ihe patient w'as kept on a Sippy diet wdnch failed to relieve hei symptoms 
so, on Apiil 15, 1926. she was opeialed upon wuth the followung findings 

About five inches fiom the duodeno-jcjunal angle theie was a mass involv- 
ing the jejunum, tlans^erse mesocolon and the posteiioi suiface ot the trans- 
verse colon At this point the jejunum w^as acutely angulated The mass was 
not attached to the posleiioi abdominal w'all and was tieely mocable it was 
hard, nodular and aliout 6 cm in diametei Reti operitoneal nodes at the loot 
of the mesocolon and mesenteiy w'eie palpable No metastases weie felt m 
the liver The stomach showed no evidence of ulceiation Periodically, there 
ivould be a contiaction of its entiie length, leducing its diametei by half On 
sepaiating, by blunt dissection, the jejunal mass fiom the transveise mesocolon 
It W'as found that theie had been tw'o openings m the jejunum protected only 
by the mesocolon and the postenoi sui face of the colon, so that aftei dissection 
the lumen of the jejunum was exposed m two places, not as lesult of dissection, 
but because of an old chi omc pi ocess 

The involved poition of the jejunum w'as excised w'ell beyond the diseased 
aiea, proximally and distally, and an end-to-end anastomosis of the jejunum 
pel foimed This left the anastomotic line within one inch 01 so of the duodeno- 
jejunal angle 

Pathological repoit by Doctor Cuiphey of the excised specimen is as 
follows 


Specimen consists of length of small intestine measuring 10 cm The wall 
IS held rigid m its central poition by the presence of an annular tumor mass 
extending up and down the gut for a distance of 4 cm Section through the 
niass shows opaque white homogeneous tissue with evidence of superficial 
ulceration of that part diiected toward the lumen Sections show sheets of 
undifferentiated epithelial cells having laige oval hypei chromatic nuclei, many 
snowing mitosis lying for the most pait in the mucous and submucous coats, 
nut also infiltrating the muscle to a lessei extent Numeious plasma cells, 
ymphocytes and eosmophiles are piesent in the musculai coats and he also 
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among the tumor cells m the inner coats of the gut Medullary carcinoma 
of jejunum 

Recovery was uneventful and has been followed by complete relief of 
subjective symptoms up to present 

This case is presented because of the rarity of the condition Ewing in his 
text-book says that the small intestine is the primal y site of about 3 per cent 
of intestinal cancers, but at Bellevue Hospital in a recent analysis of about 600 
deaths from cancer in a total of 1700 autopsies there was not a single case 
classified as carcinoma of the jejunum 

Dr DeWitt Stetten said that he had never seen a case of carcinoma of 
the jejunum, but that he had seen a carcinoma very close to the jejunum, 
namely in the transverse duodenum Some years ago he had been asked by 
the Medical Service of the Lenox Hill Hospital to operate on a man suffering 
from jaundice A piesumptive diagnosis of either cholelithiasis or carcinoma 
of the papilla of Vater or head of the pancreas had been made The patient 
was given a dose of castor oil m preparation for the operation on the follow- 
ing day, and developed a severe gastric and intestinal hemori hage No operation 
was pel formed and the patient died within forty-eight hours Post-mortem 
examination showed an extensive caicinoma of the transverse duodenum 

RECURRENT ULCER OF JEJUNUM 

Dr Constantine J MacGuire, Jr , presented a man who was admitted 
to the First Surgical Division of Bellevue Hospital, December, 1923, suffering 
with a duodenal ulcer Posterior gastro-enterostomy was performed, giving 
entire relief for nine months when pain and tenderness recui red, but this time 
It did not come on until five hours after meals and was situated above and to 
the left of the umbilicus X-rays showed an ulcer of the jejunum, and in May, 
1925, a second operation was done He resected the jejunal ulcei, removed all 
the stomach from a point proximal to the gastro-enterostomy and including 
the first portion of the duodenum The jejunum had been divided in resecting 
the ulcer so the distal aim of the jejunum was anastomosed to the open end 
of the stomach and the proximal jejunum planted in the distal loop lower 
down This procedure gave relief for only three months when pain again 
developed Subsequently there were several severe hemorrhages from the 
stomach, blood count showed only 2,400,000 blood cells, with 40 per cent 
haemoglobin Careful and prolonged treatment by alkalies, bismuth, rest in 
bed and careful regulation of diet gave no relief In May, 1926, he was shown 
to this Society as a very unsatisfactory result after extensive resection No 
definite therapeutic measures were suggested at that time In June, 1926, the 
patient was so miserable and incapacitated that he consented to a third opera- 
tion which had been advised with some trepidation because of the man’s marked 
anemia and also because of the technical difficulties As regaids the latter, he 
was not disappointed as the adhesions weie very dense and troublesome The 
anastomosis between the stomach and jejunum was oedematous and indurated 
with extensive ulceration oI the mucosa at the lower angle The gastro- 
jejunostomy was excised en masse with the efferent loop of jejunum down as 
far as the jejuno-jej unostomy and the continuity of the gut at this point was 
lestored A loop of jejunum about eight inches distal to this was brought up 
and anastomosed to the stomach by the posteiior Polya method The patient 
made a good recovery and since his discharge has been free from untoward 
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gastnc symptoms and has steadily gamed weight and stiength so that he is 
able to resume all his duties as Captain of a Baige A lecent gastnc analysis 
showed total acidity 45, fice Hcl 25 At the time of his fiist admission gas- 
tiic analysis showed total acidity go, ficc PIcl 75 His case is shown as 
denionstiating the following points 

1 Failuie of subtotal gastiectomy to contiol acidity 

2 A modified Polya ojieiation using method lecommended by Moymhan 
was followed hy an extension maiginal ulceiation It seems logical to con- 
clude that the alKalme duodenal contents passed on below thiough jejuno- 
jeiunostoim and left the anastomotic aim above unpiotected fiom the full 
effect of the acid gastnc secietion this indicating a giave physiological enoi 
in the opei at ion 

Dr Richard Lewhsohn lemailced that the patient had lecunent ulceia- 
tion such a shoit time aftei a sub-total gastiectomy Doctor MacGuiie per- 
formed the sub-total gastrectoni}' accoiding to the method of Roux “ en Y” 
Alliough ]\fo3nihan uses this method to the exclusion of all others and reports 
good results, Habeiei has lepoited lecuiient ulcers following this method 
Another interesting point wms that it w^as never possible to establish m this 
patient complete absence of free hydiochloiic acid It is still a mooted ques- 
tion whethei 01 not there aie diffeiences m the location of the acid glands m 
different stomachs In iinestigating the cases of sub-total gastrectomy at 
Mount Sinai Hospital it w'as found that in all cases of gastnc ulcers, achloi- 
bydria had been established, whereas in duodenal ulceis only 66 pei cent 
show’ed absence of free hj'drochloi ic acid 

Doctor MacGuire, in closing the discussion, said that at Bellevue Hos- 
pital their choice of method m gastnc suigery w^as fiequently forced by cir- 
cumstances and they had not yet been able to take any definite stand for or 
against the radical school It seemed to him that this problem must always be 
a ph3'siologic one The3'^ w'eie obliged, however, to do many sub-total gastiec- 
tomies because of mechanical factois 

CARDIOSPASM 

Dr Alexis V Mosciicowhtz piesented a man, now forty-seven years of 
age, who w'as refeiied to him m November, 1924, with a history of slowly 
increasing dirficult3 wnth deglutition, which began about ten years ago, so that 
at the time of his first visit he could swallow only liquids, and even that with 
considerable difficult3' and with frequent legurgitation He had lost consider- 
able weight, and quite natuially a tentative diagnosis of a carcinoma of the 
cardiac end of the stomach was made X-iay examination showed a stricture 
of the cardia He was ossophagoscoped by Doctor Yankauei , who did not find 
a tumor The patient refused operation at this time Subsequently, the diffi- 
culty with swallowing inci eased so much that by the eaily part of Maich, 19251 
he could not swallow even fluids 

The X-ray examination in November, 1924, showed a thin stream of bis- 
muth passing through the caidia The X-ray examination just befoie the 
operation failed to show bismuth passing through the cardia and a stomach 
also arrested completely at the cardia 

March 4, 1925, he was opeiated upon by incision through the upper part 
ot the left rectus The stomach was withdrawn from the abdominal cavity and 
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an incision made upon its anterior surface sufficient to admit the hand It was 
rathei difficult to find the cardia from the gastric side, but was finally accom- 
plished It at first barely admitted the tip of a finger, but subsequently was 
dilated until it easily admitted foni fingeis The gastric incision was now 
completely closed 

In view of the bad history, he was afiaid to leave the patient in this condi- 
tion and theiefore added m anothei pait of the stomach a gasti ostomy, which 
was performed by the Kadei method 

Feeding, at first liquids, gradually increasing to solids, was begun on the 
third day after opeiation and patient has been able to swallow without diffi- 
culty ever since that time Fiom time to time when the bolus is very large, 
he has to wash it down with a little watei 

The patient subsequently changed his gastrostomy tube and madveitently 
was given one much larger than the customary one When Doctor Moschcowitz 
was ready to peimit closuie of the gasti ostomy, the opening was so large that 
it failed to close Since then the opening has contracted until it is now baiely 
visible, although it occasionally leaks a drop or two even now 

The patient has gamed about sixty pounds and is now in excellent condition 

OSTEOMYELITIS OF THE PUBIC BONE 

Dr Alexis V Moschcowitz presented two cases as follows 
Case I — A man forty-nine years of age, was admitted to Mt Sinai Hos- 
pital the first time, July 2, 1922, complaining of pain in the perineum of five 
days’ duiation He gave the following history Five days prior to admission, 
the patient who is a machinist, inadvertently sat on the point of an oil can and 
caused theieby a punctured wound of the peiineum The injury was followed 
by hsematuria which lasted two or thiee days He was treated conservatively, 
at first, although a blood culture taken July 4 and 8 revealed the presence of 
four colonies of staphylococcus aureus, but the infection progressed more 
and more, and finally, sixteen days after admission an enormous abscess which 
surrounded the rectum was evacuated He was discharged September ig with 
a long sinus, into ambulatory treatment 

Tlie sinus failed to heal and he letuined to the hospital, November 8, 1926, 
at which time there existed several sinuses in the perineum and scrotum These 
sinuses intercommunicated and when injected with hpiodol and X-rayed showed 
numerous ramifications, and a suspicious osteomyelitis of the pubis 

He was operated upon November 18, 1926, a liberal incision was made 
and when explored, the wound was found to lead to the posterior surface of 
the pubis to a sequestrum which was very readily removed, although with some 
difficulty because of its location With the exception of a rather intractable 
dermatitis, he made an excellent recovery and was discharged December 
27, 1926 

Case II — A man was admitted to the hospital in February, 1921, com- 
plaining of fever of nine days’ duration He gave a history of having had an 
infected finger three weeks previous to the onset of his present illness, which 
was accompanied by chills and fever His physical examination showed a 
tender left lobe of the prostate with infiltration of the surrounding tissues 
A blood culture taken at that time, showed on two occasions two colonies 
stapbvlococcus aureus per c c blood The temperature was of the septic type 
He was operated upon by Dr A Hyman, perineal section and evacuation 
of a large abscess in the region of the prostate extending upward on the left 
side of the pelvis Subsequently, various perirectal and rectal collections of pus, 
as well as a large abscess on the right side of the thigh were evacuated He 
was discharged in May, 1921, with various sinuses which intercommunicated 
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In this condition, he was admitted to the scivice of the lepoitei in Octobei, 
1921, w'ltli \aiious sinuses as aliove stated The X-iay examination at this 
time levcalcd a sequestuim in the ascending- lamns of the left pubic bone He 
was opeiated upon thiough an incision thiee inches in length ovei the left half 
of the s3'mphysis pubis and an opening made into the pubic bone A sequestuim 
one-half inch hy one-quaitei hmg in a cavity of unhealthy gianulations in 
the centie of the hone, was lemoced The entiie wound was packed wide 
open The post-opeiative couise w^as most satisfactoiy and 111 a few weeks all 
of the pel meal, pubic and thigh w'ouiids w^eie closed, so that the patient was 
dischaigcd peifectiv w'ell in Febiuaiy. 1922 

The thud admission w'as Octobei, 1926, when the patient complained of 
pain and sw^elling at the site of the old peiineal w'-ound Aftei temporizing for 
a while, an abscess foimed wdnch w'as incised and chained The examining 
finger felt an aiea of baie bone at about the junction of the descending ramus 
of the pubis wnth the ascending lamus of the ischium, but it evidently covered 
ovei as the wound completel}^ healed in thiee w^eeks’ time 

EXCISION OF RIGHT SUBCLAVIAN VEIN FOR BACTERI^MIA 

A man tw'ent)'--eight yeais of age, w^as admitted to Mt Smai Hospital, 
Decembei 16, 1926, wnth a histoiy that about six w^eeks pi 101 to his admission, 
he had a boil or an abscess about the middle of the light axilla This abscess 
w^as incised about one W'eek latei by his attending physician, who dressed the 
ivound foi about a w^eek and advised that the patient diess it himself Shoitly 
theieafter, the patient began to complain of pam m the supiaclavicular as 
w^ell as suprascapular legioii On the day befoie admission to the hospital, he 
had a chill and a use of tempeiatuie, wdien admitted, his tempeiature was 103 
The physical examination levealed in the light axilla, a reddened, not 
particulaily tendei aiea about the size of a 50 cent piece, m the centie of 
which, theie was a small opening which admitted a piobe to an inconsideiable 
distance Glands could be palpated high up m the axilla and in the supra- 
clavicular fossa 

A diagnosis of a subpectoi al abscess was made, a blood cultuie was taken 
and the sinus in the axilla enlaiged so as to admit exploration No true sub- 
pectoral abscess was found, but all of the glands weie found to be oedematous 
The following day, the patient felt somewhat better, but complained of 
pam and tenderness, particularly in the right supraclavicular fossa The 
tempeiature fell slightly 

December 18, the swelling of the neck and tenderness in the light supra- 
clavicular fossa had increased The blood culture taken Decembei 16, was 
reported to contain Gram-positive cocci in chains and bunches (There was 
some argument about the presence of bacteiia at this time m the culture, but 
the final result pioved to be positive ) This morning, the patient had a chill 
and rise of temperature to 1052 The axillaiy wound was revised so as to 
expose widely the subpectoral space bv a complete division of the pectoiahs 
niajor Nothing more than oedema and swollen glands was found 

When the infi aclavicular portion of the subclavian vein was exposed, it 
looked grayish-wdiite and infiltrated and did not empty and fill with lespiration 
He therefore divided the clavicle and subsequently, m order to gain space 
excised about three inches The inteinal jugular vein as well as the terminal 
inch of the subclavian vein was noimal and flaccid A catgut hgatuie was 
now placed around the subclavian vein at its junction with the internal jugular 
vein The subclavian vein was aspirated with a fine hypodermic needle and 
cultured This showed both in culture and smeai, streptococcus viridans The 
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vein was now excised downward and upward, until a healthy part of the 
axillary vein was encounteied The cephalic vein and all the other branches 
weie ligated as encounteied The excised vein showed on pathological exami- 
nation a phlebitis, pei iphlebitis with an organizing parietal thiombus The 
divided pectoiahs major was sutuied and a liberal rubber dam dram inserted 

Aftei the operation, the tempeiatuie fell abiuptly to 99, but on the follow- 
ing day, December 19, the temperature rose again to 1046, there were no 
fuithei chills, however, and the tempeiatuie fell by lysis and readied 100 in 
thiee days 

Theie was considerable infection of the wound, but the patient made a 
veiy excellent recovery At no time was there more than a passing and barely 
noticeable oedema of the hand and arm 

He had not been able to examine the literatuie moie than casually, but this 
supeificial examination failed to leveal a case of extirpation of the subclavian 
vein foi sepsis 

Dr DeWitt Stetten consideied this a most lemaikable case, the results 
of which have given him courage to undeitake this step himself in similar 
cases It has especially shown him that there is no need to worry about sub- 
sequent cnculatoiy distui bailees in the upper extiemity Some years ago he 
had a case of septic phlebitis of the axillary vein and probably tbe subclavian 
vein following a latber insignificant infection of a finger with a secondary 
epitiochlear abscess Consultation was held with Dr Joseph A Blake and 
the question of ligating the axillary or subclavian vein was very seriously 
discussed, but the idea was finally abandoned The child later developed a 
streptococcic empyema and died 

Doctor Moschcowitz, 111 closing the discussion, spoke of a case he had 
a few years ago, veiy much like the one repoited by Doctor Stetten The 
patient had a suppuiatmg epitiochleai gland When this was operated upon 
a thrombosis of the biachial vein was seen The incision was therefore 
extended upwai d and the vein ligated, apparently above tbe site of the throm- 
bus The patient developed a bactei lemia with a positive blood culture Doctor 
Blake was called in consultation and the question of ligating the axillary or 
subclavian A^ein was discussed, but was not done because of lack of courage 
The patient died 

CHRONIC HYPERTROPHY OF THE STOMACH WITH A REPORT OF TWO 
CASES AND WITH A DISCUSSION OF LINITIS PLASTICA 
Dr Kirby Dwight lead a papei with the above title foi which see 
page 683 

Dr Henry H M Lyle said that in studying the subject for his paper on 
linitis plastica (Annals or Surgery, November, 1911), his impression was 
that this condition of the stomach is very often a local manifestation of a 
general scleiotic process Many of his cases had lesions elsewhere and not a 
few were associated with adhesive peritonitis A large per cent of the autop- 
sies showed an associated caidiac disease and other connective tissue lesions 
throughout the body His own patient, operated on in 1907, had a very 
marked cardiac condition and finally died from it 
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Doctor Lyle at this time wiote to Piofessoi Welch legaidmg his views on 
the benignity of this lesion and in a peisonal communication, Piofessor Welch 
expressed his lelief that theie was a benign lesion, stating, houevei, that many 
of the cases of so-called linitis plastica weie malignant 

Doctor Lyle has been following this subject closely since 1907 and is 
thoioughly convinced that theie is a tine Imitis plastica which is benign 
in natuie 

Dr John A McCriiery piesented a specimen of a case of limtis plastica 
(Figs I and 2) as he behe\ed it had a beaimg on Doctoi Dwight’s paper 
Patient was admitted to BelleMie in Decembei, 1926, a woman foity- 
three yeais old. with 
a history of loss of 
appetite and loss of 
strength extending 
o\er a period of two 
and a half 3^ e a r s 
For a few weeks 
previous to admis- 
sion theie had been 
epigastric pain 
coming on shoi tly 
a f t e r m e a 1 s and 
accompanied 
by vomiting 

The patient was 
a well nourished 
adult woman w h o 
showed evidence of 
moderate loss of 
weight, but who was 
not cachectic O 11 
physical examina- 
tion a firm C3dmdii- 
cal mass could be 
felt extending the epigastiium This was considered to be the pyloric portion 
of the stomach X-ray levealed a maikedly conti acted stomach with a very 
nairow lumen through which bismuth passed without peristaltic action The 
oesophagus was dilated A pi e-operative diagnosis of linitis plastica involving 
the entire stomach was made and confirmed at operation A complete gastrec- 
tomy following the method outlined by Moynihan was done , the spleen being 
removed with the stomach because a contracted and thickened gastro-splenic 
omentum made this the easier proceduie The immediate post-operative 
reaction was satisfactory, but foui days aftei operation the patient developed 
signs of a pulmonary infarct and died twelve hours later 

Autopsy showed a complete obliteration of the subclavian vein Histo- 
logically this proved to be an organized thiombus Emboli were found in the 
pulmonary vessels supp^ung the infaicted lung Theie was no evidence of 
malignant disease except at the lowei end of the oesophagus where micioscopic 
evidence of carcinoma was found The anastomosis was intact, but there was 
a small amount of peritoneal exudate about it Examination of the stomach 
revealed a cylindncal organ measuring 18x4 cm The lumen held 12 c c 
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The wall of the stomach was thickened to an average of i 5 cm , apparently 
by a fibrous tissue thickening of the sub-mucosa and muscularis The mucous 
membrane was intact throughout Microscopically there was a marked fibrous 
tissue thickening of the sub-mucous and muscular layers while the sub-mucosa 
was diffusely infiltrated with an undifferentiated embryonal type of epithelial 
cell This malignant change extended into the oesophagus beyond the line ol 
division The adjacent lymph glands showed two different types of involve- 
ment, in some the lymphoid tissue was in part replaced by broad branching 
strands of epithelial cells, while others presented only a few scatteied epithelial 

cells buried m fibrous 
connective tissue and 
fat which had replaced 
the normal lymphoid 
structure 

Doctor McCrecry 
presented this specimen 
as of interest in con- 
nection with Doctor 
Dwight’s paper He 
thought that this was a 
case of generalized linitis 
p 1 a s 1 1 c a of malignant 
origin, one of the cases 
of which Ewing spoke, 
of a recessive type of 
carcinoma with a slow 
growth rate and with a 
high lesistance on the part of the patient The varying pictures in the lymph 
glands weie of paiticulai interest, showing the attempt to localize and destroy 
the epithelial cells by the development of surrounding fibrous tissue 

Doctor Dwight, m closing the discussion, agieed with Doctor Lyle that 
there were undoubtedly various and different causes for a condition of the 
stomach, in appearance identical with linitis plastica It is entirely a question 
of definition The present tendency to narrow the meaning of the term to 
that of malignancy is perhaps to be regietted, foi as a consequence there is 
a decided trend toward the merging of linitis with the other foims of diffuse 
carcinoma of the stomach Also the non-mahgnant cases of diffuse thicken- 
ing of the stomach wall have lost the name under which they have been classi- 
fied in the past, and theie is now a tendency to overlook them Some of these 
benign cases may be the effect of a constitutional disturbance, as those in 
which there is, coincident with the gastric condition, some disease of the heart , 
or those in which there is a multiple linitis of the stomach and various parts 
of the large or small intestine Ewing considers that this latter condition may 
be an example of polyserositis, but it must not be forgotten that certain of 
them haie been proved malignant 
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Fig 2 — Specimen of hnitis plastica external 
appearance 
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TRANSTHORACIC ABDOMINAL HERNIA 

H L. M\n laborer, at^td tlmt\-fi\c entered Barnes Hospital in July, 1926, com- 
plaining of a paintnl lump in tiie lelt eliest IIis f.imil\ historj was irrckeant He had 
been in the Ginnan ainn during tlie late wai and had been wounded several times, but 


nc\er in the chest or abdomen 
fe\cr lasting two week'' At 
the end of tins time lie was 
operated on for a “subphieii e 
abscess” eni the lelt side He 
was 111 the hospital lor three 
inonlhs and was me ipacitated 
for another month There w as 
no cough associated wi’li this 
illness Three jears ago there 
first appeared a Inilgiiig in the 
region of the oper.itue scar 
on the ’ett chest J his has 
gradiialh increased in si7e 
It has gi\en no s\niptoms 
until about three weeks irom 
the date ot entrance, at which 
time following a imiseulai 
strain during hea\ \ woik it 
hegan to cause pani seveie 
Clough to make the patient 
seek relief 

“liie patient had been 
studied m the Washington 
tJuiAcrsitA Dispensare and in 
the Chest Ser \ ice of the 
t^arnes Hospital b> Doctors 
J J Singer and D S Allen 


I i\e \eais .igo he had had a see ere acute illnes', w'lth 





, - Tig I — rhotognph showng herniA and old operative scar 

ana was sent into the hospital The patient is increasing mlra-abdommal pressure bj forced eepira- 

for surgical treatment 

Physical examination was negatue except for the findings in the left chest All 
the routine laboratorj examinations gave negative results In the posterior portion of 
the lower left axilla was an oblique linear operative scar about eight inches m length 
A hernial mass about six inches m diameter was crossed by this scar Palpation revealed 
a bone defect m\oIvmg the eighth and ninth ribs for a distance of about six inches 
This formed the border of the neck of the sac The mass itself varied m consistency 
At times gurgling of air could be felt, and at others, the sharp edge of a presumably 
solid organ The patient was able to increase the size of the hernia by forced expiration 
■With the moutli and nares closed Physical examination of the chest and abdomen show'cd 
no abnormality The level of the diaphragm showed no alteration Fluoroscopic exami- 
nation, after the introduction of lipiodol m the left low'er lobe, show^ed the lung to be 
normal and not connected wnth the hernia It Avas thought at first that the mass felt 
m the hernia might be a compressed lung 
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Rontgen-ray plates included (a) plain plates (Fig 2), (b) lipiodol outline of the 
bronchial tree (Fig 3) The first showed a solid organ in the hernia The second 
showed that the lung tissue apparently did not enter the hernia It also showed an air- 
containing viscus in the hernia with an outline suggestive of colonic haustration In none 
was an abnormal level of the diaphragm made out until compared with the post-operative 
plate Negative pjelogram and gastro-intestinal contrast examinations were also made 

Opciatioii — ^July, 1926 General ansesthesia The incision embraced the scar over 
the hernia Ihe skin was dissected back The dissection was carried through the scar 

until the bony margin of the 
riiig was exposed and the 
peritoneum reached This 
was stripped back from the 
upper margin of the ring 
until apparently normal fibres 
of the diaphragm attached to 
the seventh rib were exposed 
In other words, the dia- 
phragmatic attachment had 
been lifted at least four ribs 
No defect m the diaphragm 
could be seen or felt The 
pleural cavity was not 
entered An attempt was 
then made to open the 
peritoneum This was suc- 
cessful, after considerable 
difficulty, at the inner lower 
' angle of the wound It 

became obvious that the her- 
nia was of a sliding type 
imolving the attachment of 
both the splenic flexure and 
the thickened adherent spleen 
The free edge of the 
lower peritoneal fold was 
then imbricated under the 

, upper fold and the latter 

j tacked down over the former 
1 Two incomplete layers of 

Tig 2 — Radiograph showing solid organ (spleen) in the hernia scar tissue could be dissected 
Pre-operative (The outer line indicates the outline of the skin and free at the iinner marffin of 
the inner line the outline of the spleen, as seen on the original film ) ^ , 

the bony ring Interrupted 

mattress sutures of chromic catgut were placed m the capsule of the spleen, and in 
the innermost of the two layers, and the spleen was thus firmly united to the upper 
margin of the ring, forming a tampon for the hernial opening The upper and lower 
angles were not satisfactorily closed by this manoeuvre The union of the spleen to 
the bony ring a\as reinforced by the second of the two layers, which was sutured 
across the opening 

The entire hernial orifice was then interlaced in every direction by sutures taken 
from the fascia lata using the Gallic technic The weak angles were particularly 
strongly reinforced 

The muscle masses of the back -were united b> two layers of interrupted chromic 
catgut sutures A continuous silk suture was used to close the skin 
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The rciiill seemed to he fitw wnU Tjansplantatioii of a nb was considered and 
discarded on account of an apparenth satisfacloi} result 

The post-opeiatue course was smooth The patient was diichaiged on tlie fifteenth 
post-oiKiratn c day 

Tlic patient has htcn seen from time to time He lias w'Oiked intermittently since 
discharge He was last seen on Jamian ,2^, 1927 siv and one-half months after opera- 



Tig 3 — Radiogr-iph showing hpiodol outline of bronchn! tree and air-containing organ (colon) m the 

herni'i Pre-operative 


tion Examination sliowed firm closure of the hernial orifice except at the upper posterior 
angle where there W’as slight bulging over an area one and one-half inches in diameter on 
forced expiration Radiograph at this item showed clearly the abnormal attachment 
of the diaphragm 

Although this may w^ell be a unique case, yet the unusual natuie of the 
hernia makes proof of this point difficult It cannot be classified as a dia- 
phragmatic hernia under the usual definition of the lattei as a hernia thiough 
the diaphragm Certainly search through recent liteiature on diaphragmatic 

799 



BRIEF COMMUNICATION 

hernia reveals no similai case It is obvious, therefore, that a difficulty of 
nomenclature exists The term used — tiansthoracic abdominal hernia — seems 
to desciibe the condition cleaily 

The most interesting pathological obseivation is the tiansplantation of 
the thoiacic attachment of the diaphragm upward from the eleventh rib to 
the seventh rib The patient’s name foi the piimaiy condition (“ sub- 
phremsches Abzess ”) was given with no hesitation or suggestive questioning 
Ceitamly the absence of scar tissue among the diaphi agmatic muscle fibies 
was striking 

Fiom the diagnostic viewpoint, the use of hpiodol insufflation of the 
bionchial tiee to demonstrate the absence of lung tissue m the heinia is of the 
greatest interest This method of examination is being used more and moie 
fieely in this clinic and elsewheie This peihaps is a unique application 

The case fuither illustiates the refinement in diagnostic possibilities in 
ihoiacic disease b}' employment of newer methods, particulaily undei the 
favorable conditions created by close medical and suigical coopeiation 

Edwin P Lehman, M D , 

VVashingioh Umvosity School of Mcdxcinc, 

St Loins, Mo 
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TR VUiMA'l’IC C’VANOSIS— ITS PATHOLOGICAL PHYSIOLOGY 
By jMiia Min S Rosenblvtt, M D. 

oi Dituoit, Mien 

llioMTiii ‘‘iiuirM siUMci oi ilMii rii nosriTM 

TR\LM\nc c}anosis, oi .isphwia, is a phenomenon produced by the 
suspension of lespiialion toi a time, due to cnfoiced compression of the 
thoia\ 01 thoiax and abdomen Ibis lesults m a puiphsh discoloration or 
cianosis of the head and neck and in subconjunctival hemoiihages There is, 
of coiiise, a generali/cd leaclion which may oi may not teimmate in death 
The number ot these cases studied in life is \eiy small and most of those 
liMiig for a time aftei the injiii} was sustained, lecovered How^ever, con- 
trary to Green’s statement that most cases ieco\ei, this statement should be 
limited to the cases studied m life, foi theic are many repoits of cases dying 
with this sjndiome aftei crushing mjuiies sustained m panics and mobs In 
fact, the first to repoit the s>ndiome w'as Olhvier, wdio leported twenty-thiee 
cases cuished to death m the Champs de Mais crowed (June 14, 1837) The 
peculiai discoloiation of the face and neck w^as found m all of these cases 
Autopsies on nine of these cases show'ed no ceiebial hemorrhages The 
blood was black fluid, and filled all the veins lunning into the heart Punc- 
tate hemorrhage occuiicd into the loose tissues of the scalp on the surface 
of the pleura, peiicarduim, heait and abdominal visceia There w^as extra- 
vasation of blood undei the conjunctivie 

From the ciow'd of the Pont de la Concoid theie are nine cases of this 
syndrome reported by Taidieu (1870) 

The followung is a biief lepoit of a lecent case, No 2059 (1926), at the 
Harper Hospital of Detioit 

Htstoiy — A single, while, Polish laborer, thirty years of age, w'as received at the 
Harper Hospital, February 15, 1926, as a traum.itic emergency A short time before 
entrj he was compressed against a stone wall by a steam shovel He was relieved from 
his predicament very quickly and brought at once to the hospital 

Except for a crushing injury to his left lower leg (requiring amputation), two 
years ago, the patient had ahvays been w^ell and wnthout complaint 

The man was a very well-developed and nourished young white male, in great pain 
and in shock His face, neck and the upper part of Ins shoulders were literally as 
blue as indigo, but the remainder of the body, although not of good color, was not so 
remarkable There were extensive subconjunctival hemorrhages in both eyes The 
cyanosis paled slightly on pressure 

Neck — Very blue to the clavicular lines 
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Chest — Great pain in upper right chest in front, with tenderness There was a hony 
irregularity of second to fifth ribs on the left — an area being raised above the level of 
the rest of the thoracic cage There was a slight amount of subcutaneous emphysema 
lateral to this area 

Liings — There were fine, crepitant rales heard all over the right chest in back 
No other abnormalities of \oice or breath sounds or percussion except the area over 
the bony irregularitj which was not percussed because of great tenderness 

Heatt — No apparent displacement No increase in size Sounds clear and of good 
quality No murmurs or thrills Rate 140 per minute Pulse of fair volume and tension 
Abdomen — Generally resistent, but no tenderness 

Pelvis — There was tenderness and pain on pressure over the bony pelvis 
Exh emiUes — Left leg amputated (old) below knee 

There was a large bony protuberance posteriorly in the region of the left scapula 
This appeared to be the acromial process of the clavicle which was displaced backward 
Ticatment and Pi ogress — Patient was given oxygen morphine gr the morphine 
repeated in an hour, heaters and blankets were applied, atrop ne gr 1/150 and caffeine 
sod Benz gr viiss were given Fluids were given by mouth 

The patient’s pulse was up to 140 and thereabouts for the first four days, and then 
gradually declined to normal His temperature reached 102 2° on the third day, and 
gradually declined to normal The respirations were between 28 and 40 for the first nine 
days and then gradually reached 20 and remained there 

X-ray showed a double fracture line m the inferior ramus of pelvis with a dis- 
placement of the fragments at the inferior fracture There was a fracture of the superior 
ramus well posteriorly A film of the chest revealed some clouding of the right lung field 
There was some evidence of fracture of the second rib at the lateral chest wall The 
left lung was not collapsed A film of the left shoulder showed elevation of the distal end 
of the clavicle but no fracture 

Except for morphine, and later codein, aspirin and sodium bromide, the treatment 
was limited to complete rest, strapping of chest, until March 27, when an open operation 
for reduction of the clavicle was undertaken under nitrous oxide-ether anaesthesia 

The patient’s general condition continued to improve slowly, and he was discharged 
on April 17, 1926, the sixty-third day His remarkable cyanosis of the face and neck 
and upper shoulders still being evident but not so marked, and all but a trace of his 
subconjunctival hemorrhage having disappeared At no time did the cyanosis change 
to the green and yellow color associated with extravasated blood forming the bile 
pigments 

Word from Doctor Naylor who saw the patient two months after discharge is that 
the cyanosis had completely cleared up, and the conjunctivse were normal except for a 
muddy appearance 

There are certain considerations in regard to this syndrome which are 
well illustrated by this case 

The type of injury usually is as here, a crushing injury of the chest or 
of the chest and abdomen, causing a cessation of respiration The chief 
causes of this injury have been crowds or panics, elevator accidents, injuries 
by trains or other vehicles The clinical characteristics are The color of the 
skin of face, head and neck, which varies from “ dark red to purple ” It is 
described both as discrete and confluent It is reported as extending down 
as far as the third rib on the chest and in back to the level of the lower border 
of the trapezius muscle 

Subconjunctival hemorrhages are common 
Convulsions have been known to occur 
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The interesting point in relation to this syndiome is its pathological 
physiology First, what happens^ The compression of the thoiax causes 
cessation of respiration, increased intrathoracic pressuie, and thus com- 
pression of the superioi vena cava , the latter causes the venous blood therein 
to attempt to get backward 

Second, why the peculiar distiibution of the cyanosis, as described^ 
Perthes’ explanation is that theie is a lack of competent valves in the veins 
m this area "There are no valves m the innominate and internal jugulai 
veins except a pair where jugulars enter the innominate There are two pans 
in the external jugular — one at its junction with the subclavian, and the other 
just above the clavicle” All of these aie incompetent 

Third, why the discoloiation or cyanosis^ There is a great dif¥erence of 
opinion on this topic Hueter says that, (i) it is due to the extieme disten- 
tion and 1 uptime of the vessels of the skin from the sudden upward pressuie, 
or, (2) that, due to the trauma, there is sympathetic nerve paialysis leading 
to vasomotor paialysis, which leads to the distention of the vessels with blood 
Perthes believed that the capillaries aie actually luptured Bun ell and 
Crandon accept the paralysis theory Beach and Cobb feel that there is not 
an extravasation of blood outside the vessels, but that the upward piessure 
has caused the dilation of the vessels in the legion of the incompetent or 
absent valves These investigators removed sections of skin for micioscopic 
study and found normal skin except for dilated vessels There was no sign 
of extravasated blood 01 of ruptured vessels They also pointed out that 
the discoloration blanches a little on piessuie, and does not go through the 
various stages of coloiation as seen in extiavasated blood 

Winslow found, on micioscopic section from his case, that the condition 
was as described by Beach and Cobb Bolt’s findings agieed with the above 
three observeis Robeitson and Braun, however, found blood in tissues of 
skin outside the blood-vessels 

The case here repoited showed no change of the cyanosis to the vaiious 
stages of discoloration as seen in extiavasated blood A specimen was unable 
to be obtained 

These cases frequently have severe ocular or visual injuries There are 
reported cases of optic atiophy, retinal hemorrhage and degeneration follow- 
ing traumatic asphyxia 

CONCLUSION 

1 A case of traumatic asphyxia is leported with recovery 

2 The prognosis, from the literature, is good if the trauma is not fatal 
shortly after its occurrence 

3 The cyanosis of the head, face and neck, with subconjunctival hemor- 
rhages IS characteristic of the condition 

4 The distribution of the cyanosis is probably due to incompetent or 
absent valves of the region, allowing back pressure produced by compression 
of the superior vena cava to cause a distention of, or a paralysis and a stasis 
in, the small vessels 
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APPLICATION OF THE PRINCIPLE OF THE QUARANTINE IN 

ABDOMINAL SURGERY=^ 

By Robert C Coffey, M D 

OF POKTLAND, OREGON 


An address on an occasion of this kind should deal with geneial prin- 
ciples While the principle of the quaiantine has been much used in abdomi- 
nal surgeiy, it has not been sufficiently defined and isolated as a principle 

Rather has it been classed 



under the general heading 
of “ Drainage ” 

Long ago surgeons 
discarded unprotected 
gauze as a drainage agent 
m the abdomen This is 
collect when applied to 
pine diamage of an en- 
closed cavity, such as the 




entii e abdominal cavity m 
a general pentomtis, or 



an enclosed abscess cavity 
wherever found There- 
fore, m general pentomtis 


Complvlc-cl Gaite W( k 
NB 3 ^ yfttijnrt s u ed 

Fig I — The preparation of a double gauze wich 


a tube or other non- 
poious substance is pie- 
feried Likewise, foi an 
enclosed abscess cavity 


Yet, under certain cii cumstances, when properly used in sufficient quantity, 
gauze IS the most efficient of all drains, but it must never be allowed to come 
m contact with the free peritoneal surfaces m the general peritoneal cavity 
In as much as drainage is a necessaiy part of a quaiantine, it is necessary to 
discuss the principles of drainage when applied to the abdominal cavity 
Yates, f in his aiticle on “Local Effects of Peritoneal Diamage,” con- 
firms the findings of previous investigatois and makes the lesults moie definite 
by his experiments The experiments were with all forms of diamage, and 
by using many dogs he was able to definitely determine the time at which 
drainage ceased from the peritoneal cavity cases By placing diffeient forms 
of drains m the flanks of dogs and then in a ceitain number of houis filling 
the abdomen through an opening at the ensifoim cartilage with carmine 
solution, he was able to determine definitely that all forms of drains weie 


* President’s Address before the Western Surgical Association, October 14, 1926 
jSurgerj, Cjnscology and Obstetrics, December, 1905 
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closed, so that absolutely no chainage ftoin the peritoneal cavity would take 
place aftei six houis 

By quotations fiom man} iineMigatois and expciimentb of his own, he 
concludes that didinaqe pinduccs a flow of seium (lasting fiom a few houis 
to two da\s), which in quantit} is out of all piopoition to the fluid in the 
caMty to he diaincd, hut in exact piopoition to the amount of diamage 
mateiial inscited, showing that the scium was pouied out as a lesult of the 
nutation pioduccd in the diains ]"iom the wank of othei investigatoi s and 
confiimed h\ his own e\- 

roia 1 


r 


Fold a 


Told 1 


Fold 2 

K - 


peiiments, he finds that 
gauze wall not diain jnis 
or blood 

Acting on these facts, 
he condemns diamage of 
the peiitoneum as a lule. 
on the giounds. (i) that 
It is impossihle, (2) it is 
depleting, and (3) pus 
and blood are not diaiiied 

I h e 1 1 e \ c that the 
scientific findings of Yates 
are coiiect and funda- 
mental as fai as they go 
C a p 1 1 1 a 1 y diamage is 
u s u a 1 1 } can led out by 
means of gauze which 
may 01 may not be en- 

1 . nr 2 — A B ind C shows steps in folding rubber tissue into a 

caseCl in some smootll four-plyfold it will be noted that only turned comers are esposed 
tube or tissue nw edges enfolded £>. architecture of quarantine when in place 

My findings, both experimentally and clinically, confirm the conclusion of 
Yates and others that gauze will not efficiently diain pus or blood from a 



B 


basin, nor fiom a closed abscess cavity It will, howevei, diam either pus 
01 blood from the fiee peiitoneal cavity Even coagulated blood or thick pus 
is liquified by the excessive flow’’ of serum (noted by Yates as being useless 
and depleting) and is delivered to the surface m the form of a thin led non- 
coagulable fluid m the case of blood and a yellow fluid m the case of pus, 
which will frequently saturate the dressings and all the bedding m a shoit 
time, if the diamage material is sufficient in quantity and propeily placed 
Thus this seemingly useless flow of fluid selves the purpose of a solvent, and 
at the same time acts as an iiiigatoi fiom within, out, in a manner impossible 
by artificial iriigation 

By experiment, it is found that ten gauze wicks wall dram exactly ten times 
as fast as one over the edge of a basin or out of a cawty Therefore, drain- 
age will be in exact pioportion to the amount of gauze passing through the 
external wound In diainmg Avatei over the edge of a basin the flow ceases 
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when the water reaches the level of the outside end of the gauze, but starts 
again if a piece of gauze is pinned to the end of the drain and flows with 
a rapidity piopoitionate to the length of the external gauze below the level of 

the fluid in the basin, 
thus acting on the prin- 
ciple of a siphon 

A gauze stiip packed 
in a cavity like the “ folds 
of a fan ” and communi- 
cating with the surface 
by only a small end of 
the gauze strip, as de- 
sci ibed and condemned 
by Clark,! creates a flow 
of serum in piopoition 
to the amount of gauze 
111 the abdominal cavity, 
but seium is delivered to 
the surface only m pro- 
portion to the size of the 
strip passing out through 
the wound Hence the large secretion of serum, and later of pus, surrounding 
the dram (mentioned by Clark), which was not delivered because of the insuffi- 
cient drainage at the 
outlet and which later pio- 
duced chronic fistula be- 
cause the internal cavity 
was larger than its outlet 
Another feature which 
Claik did not emphasize 
in this connection is that 
m the use of the gauze 
pack in the abdominal 
cavity with an insufficient 
outlet foi the flow of 
seium veiy extensive ad- 
hesions develop in the 
neighboihood It may be 
said that the flow of 
sei um IS a stream of 
water bringing soldiers 
and materials for defense 
to the seat of warfare to 
flow carries not only wariiors, but materials for building a defensive wall 
t Jour of Obstet , and Dis of Women and Children, April and May, 1897 
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Tig 4 — ^Wicks and rubber tissue m place and turned back to 
show their relation to the open tubes and uterus the loop ends to be 
cut off after the wound is closed around the quarantine making 
twelve single wicks 

be used against a foreign body or enemy This 



Fig 3 — Each wick end is carefully placed in the desired location 
with a long handled forceps making a row across the pelvis After the 
wicks are in place two rubber sheets are made to cover all these wicks 
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against the intinclei The matenals aic hi ought in piopoition to the size 
and stiength of the enetm oi intiudei Natuie is laMsh in hei defenses 
and theiefoie hi mgs moie mateiials than aie neeessaiv As the water 
w 111 c h has ti anspoi ted 
these mateiials to the field 
is absoibed, the fibioiis 
elements g i a d u a 1 1 } 
thicken, and if the quan- 
tity IS too gieat, lemains 
in the form of adhesions 
Theiefoie if diainage is 
to be used m the peiito- 
neal cavity, it must be of 
sufficient quantit\ and of 
pioper quality to deluei 
the substance to be 
drained, as well as the 
excess serum, to the sui- 
face within a few houis 
Theiefore, if gauze is to 
be used as diainage, it must be in consideiable quantity and the diameter of 
the diain must be as gieat wlieic it emeiges thiough the alidominal wall as 
at any point within the abdominal cavity Fuitheimoie, it must be sur- 

lounded by a smooth, im- 
pel vious substance, such 
as lubb'er tissue 

It IS the purpose of 
this papei to isolate and 
apply the quaiantine as a 
fundamental principle and 
I shall use it m the sense 
of a stiucture which has 
for its purpose the segre- 
gation or sepal ation of an 
infected oi diseased area 
from the remaining free 
peiitoneal cavity Such a 
structuie to be workable 
must possess the follow- 
ing qualities 

I The surface on the 
side of the general peri- 
toneal cavity must be smooth and inoffensive to the abdominal organ com- 
ing m contact with it 

2 It must remain accurately in place 
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Fig 6 — Method of placing quarantine around a gall- 

bladder m an emergency where it is thought impractical to remove 
gall-bladder at the time The rubber tube is non-essential 



Fir 5 — V icks in place showing how rubber tissue is interposed 
lictwcen giu7c and free peritoneal cavity Omentum where possible 
IS interposed between intestines and rubber tissue 
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3 It must provide ample drainage of the infected or injured segment 

4 It must be so consti ucted that it may be removed with the least possible 
trauma 

The first quality is met by the use of an outside rubbei tissue covering 
The second by carefully arranging gauze wicks around the infected area 
The gauze being porous and lough rapidly fastens itself to the tissues wheie 
it IS placed and thus anchors the quarantine The third (ample diainage of 
the segregated aiea) is piovided by gauze leading to the suiface Fourth, 

this gauze must be 
arranged m small wicks 
so that one may be pulled 
at a time without dis- 
turbing the defensive wall 
that Nature has placed 
aiound the quarantine 
A veiy important de- 
tail is the consti Liction of 
a wick which is strong 
and which at the same 
time has no i avelling 
edges Such a wick is 
made from strips of gauze 
five or SIX inches m width, 
cut acioss a 36-inch bolt 
of gauze We have used 
Seabury and Johnson’s Monitor gauze because of its strength The steps 
m constructing this strip into a wick are shown in Fig i It will be seen 
that the ends of the wicks are formed by the two selvage edges of the 
bolt of gauze All the cut edges are securely turned m and ironed with a 
flat iron and the wicks twisted The two ends are then brought together and 
again twisted Six of these double wicks aie placed in a package for steri- 
lization When unfolded for use, the two ends of the wick are untwisted 
fiom each othei, but the pressing and twisting used in the preparation pre- 
vents the wick from unfolding and exposing the raw edges When put into 
place, each wick is laid separatelv, bringing the middle or loop to the sui face 
After the loop is cut, the two ends left m the wound make two wicks to be 
removed Twelve wicks of this kind aie sufficient foi holding a quaiantine 
in place and draining the area When these twelve wicks are massed 
together, brought to the suiface and surrounded by four thicknesses of 
rubber tissue, a made-m cigarette diain approximately an inch m diameter 
is the result The lower end is spread out in the shape of a fan. Fig 2D, 
to surround the aiea to be quarantined 

The gutta percha covering is consti ucted as follows Bauei and Black 
extra heavy tissue is used It comes in bolts 5 yards long, 36 inches wide 
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This bolt IS cut li,ins\eisely into slnps one foot wide which would make 
fifteen stiips in each liolt Each stiip is cut in two m the middle, leaving 
two pieces of tissue 12 \ iS inches 1 his stiip is folded in its long diametei 
to foul thicknesses, making a foui-ph sheet of luhhei tissue 12 inches long, 
4^ inches wide, in which all cut edges aie tinned in, leaving none but folded 
edges cxjiosed 13 } this method of folding, the gieate^t stiength of the gutta 
peicha fihie is longitudinal and theicfoie the sheet wnll not tcai tiansversely 
Aseptically the gutta , 
peicha IS picpaied and 
piescncd as follows L 

Gutta-pcuha. aftei it 
IS cut in the d e s 1 1 e d 
length IS put in 1-1000 


hichloiidc and allowed to 
stand o\ei night It is 

then diicd with sleiilc 
linen and folded making 
It reach foi use It is 

kept in a glass jai w Inch 
has been autotlaced 01 
boiled This is done w ilh 
steiile gown and ghnes 
It IS easici to apjih a 
riibbei tissue cocci ing in 
two pieces of foui and 
a half inches in width 
than one nine inches in 
W'idth Thciefoic. t w^ o 










i 




I 


Oj 






A 


Tir 8 


-Quanntinc in and around i sub-c'ccal abscess cavity 
Ileum IS held straight by quarantine 


pieces aie ahvays used, thiee if necessan to effectuely cocei in the gauze 

Speaking in teims of gencial piinciplcs, we have the following indications 
for the use of the quaiantine in abdominal suigeiy 

1 Infected oigans wdnch tend to pioduce a peiitonitis b}'^ contact 01 dis- 
chaige but wdnch oigans aie not to he leinoved 

2 Intia-abdominal abscess so located that the wall is exposed to the 
nitia-abdominal viscera and wdiere the dischaige must be conducted across the 
free peritoneal cavity after diamagc is established 

3 An open viscus which because of the piesence of infection 01 foi other 
reason it is impiactical 01 undesiiable to close at the time 

4 Large denuded bleeding or infected aieas wheie it is impossible to covei 
with peiitoneum 

5 Extensive lecuiient adhesions which disturb the function of abdominal 
organs 

Under the first heading, the most fiequent application is for an infected 
uterus and tubes such as follow miscaiiiages, criminal abortion, gonorrhoeal 
infection, etc All these infections tend to pioduce peritonitis, form abscesses, 
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or even general septica-mia and finally to leave a inoibidity in the foini of 
extensive adhesions which pi event the patient fiom enjoying health, although 
fatality is aveited There is nothing more like magic than the result after 
quarantining a septic uteius and tubes due to a pyogenic infection Even 
tubes which are sealed and which contain acute abscesses may be split open 
and allowed to lemain The acute peritonitis and other septic symptoms will 
often disappeai immediately aftei the quarantine has been placed If the 
infection is due to the gonococcus, the same startling transfoimation takes 

place If the tubes have 
not been sealed and a 

quaiantine is thus placed, 
the fever immediately 
subsides and in the few 
i cases in which I have used 
1 it before the tubes have 
become sealed, no recur- 
lence of symptoms has 

taken place No organs 
were sacnficed and no 
sequelcC oi recuiience 
occuired such as follows 
so-called conseivative 
tieatment In a much 

Fig 9 — Method of application of quarantine surrounding an open kllger number of gOllOr 
duct which IS septic or may possibly contain additional stones rllOCal CaseS 111 whicll the 

tubes were sealed and pus tubes had formed, the tubes weie removed If 
the infection is pyogenic, it is unnecessaiy to lemove the tubes even though 
they aie closed, for they may be split and laid open and bi ought within 
the scope of the quaiantine If the infection is known to be gonorrhoeal 

and the tube has become sealed, it must be lemoved, for it is raie that 

a tube sealed by gonorrhoeal infection opens and larer still that it functions 
By this means, the ovaries may almost mvaiiably be saved even if the 
abscess involves the ovary The abscess cavity may be laid open and 
di allied and recovery will take place In shoit, (a) the eaily quarantine of 
a gonorrhoeal tube during the first attack of local peritonitis saves both the 
tubes and the ovaiies and relieves the patient of much suffering and danger 
(b) Even if the tubes have been sealed, the ovaiies may be saved and the 
patient relieved of further morbidity and suffering 

Elgin es 3 4 and 5 show the technic foi the application of the quarantine 
pack foi pehic infections The field is caiefully exposed The intestines 
are packed well up into the abdomen Tbe tip of each gauze wick in a long- 
handled foi ceps is placed at the exact point wheie it is desired to make a 
coffer-dam across the pelvic inlet TJsuall)< the twelve wicks in one package 
aie sufficient These are laid perfectly straight, then the two sheets of four- 
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ply lubbei tissue aie neatly filled aiouncl the gauze until it is entirely covered 
on its posteiioi suiface and caiefully fitted aiound all the gauze above the 
fundus of the uteius, making of the quaiantme a large cigarette drain as it 
comes out of the abdomen which has been expanded into a fan-shape inside 
the abdomen (See Fig 2D ) 

Anothei sinking instance coming undei the fiist heading is a septic 
01 gangienous gall-hladdci which is pailiculaily apt to occui m feeble old 
people In such a case an 
incision IS made thiough 
the light rectus mustle 
iindei local an.eslhesia 
Ihe intestines aie packed 
downwaid lightl} with a 
moist g a u / c pack A 
glo\ed hand genth slips 
in undei the gall-hladdei 
A dozen wicks aie 
arranged aiound it, and 
two sheets of nihbei tis- 
sue on the outside of 
these (Fig 6 ) A stab 
wound IS made in the gall- 
bladdei, its contents le- 
moved and the incision 
closed This is done 
\\ithout shock Such a 
patient will often be tided 
over to good health when, 
if necessaiy, the gall- 
bladder ina} be lemoAed 
very simply For, aftei 

the use of the quaiantme p,c 10 —SectiomI view of combined quarantine and drurage 

pack there are piactically tube m place 

no firm adhesions such as occui following the mtioduction of a small diain 
for the reasons, (a) the drainage is suflicient to lemove the excess serum 
with its fibnn-foiming content, (b) lubbei lemains foi two weeks interposed 
between two peiitoneal surfaces, attei which fiim union does not take place 
The most outstanding instance of the second indication is that of the 
retro- or sub-CcEcal abscess in cases of appendicitis Figure 7 shows such a 
case The coils of intestines have ai ranged themselves around the infected 
appendix to form an abscess wall which is located on the back wall of the 
abdomen underneath the end of the caecum A simple chain placed in such an 
abscess may save life, but the post-operative morbidity is great Many cases 
of intestinal obstiuction follow such diamage, foi the loops of bowel imme- 
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diately arrange themselves around the drainage and attach themselves again 
to the abscess wall and very firm adhesions take place and 250st-operative 
obstruction often occuis — many times before the patient leaves the hospital 

Some have sought to 
aveit this by using three 
or foul cigaiette drains, 
sa}’, for instance, one in 
the pelvis, one in the 
abscess cavity and one m 
the flank The post- 
ojieiative moibidity is no 
less m this f o i m of 
diainage than in single 
d 1 a 1 n just mentioned, 
foi the leason that the 
loops of bowel work m 
between the cigarette 
drains and attach them- 
selves to the abscess wall 
Many such cases die 
unnecessaiily in the hospital as a diiect lesult of the operation Otheis 
die m the hospital as a result of intestinal obstiuction Still otheis, months 
or yeais latei, lequiie operation for intestinal obstiuction due to the adhe- 
sions f 0 r m e d as a re- 
sult of this defective 
foim of drainage Foi 
such a case a quaiantine 
IS ideal The abscess 
cavity IS lined with the 
ends of a dozen wicks 
The gauze is then sur- 
1 ounded by the two 
sheets of foui-i^ly gutta- 
percha tissue The ends 
of this g u 1 1 a percha 
passes along the jDanetal 
I^ei itoneum somewhat be- 
yond the abscess cavity 
The omentum is then 
drawn down to the neighboihood and against the j^ack In such a case, 
not only is the drainage peifect, but iJOst-oj^erative adhesions and post- 
oirerative obstruction is piactically unknown The same plan is applicable 
m perforating diverticulitis of the sigmoid, abscess of the liver, etc (Fig 8 ) 
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Tic 12’ — Two ends of severed intestine opening into a large 
abscess cavity, direction of fecal current before operation indicated by 
dotted arrow A B transverse colostomv instituted as first step toward 
final cure 



Fic II — Application of quarantine where it is desired to dram an 
injured or infected pancreas 
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The most fiequcnt case of Type III is found in common bile duct sur- 
geiy in which the bile tiacts aie infected and in which pus oi stones oi both 
aie m the common bile duct Sometimes it is suspected theie aie stones well 
up in tbe hepatic ducts and it is desiiable to leave the ducts wide open to 
peimit of then escape 
At othei times, the tis- 
sues aiound the duct aie 
brittle, the cavity is deep 
and it IS difficult to fasten 
tubes accuiatel) m the 
common duct In such a 
case, the quaiantine pack 
IS indicated Figure 9 
shows the application of 
a quaiantine diain com- 
bined wuth a tube in such 
a case The ends of the 
first wuck aie placed in 

the fonmpn nf Winclnur — Intcstmil anastomosis m the presence of an infected 

lutatui-n UL vviiibiuw field protected by omentum quarantine pack temporary colostomy 

The ends of lemaming ■'"d a rubber dnmage tube used m case illustrated m Fig 12 

wncks are then carefully aiianged upward along but just above the duodenum 
It IS impoitant not to infimge upon the duodenum at any point Finally the 
last wucks are placed beneath the livei above the duct The tube and 
the gauze aie then lifted upwaid and the two sheets of rubber tissue 

^carefully an anged 

( aiound the wicks so that 

no abdominal viscus can 
come in contact A tube 
tacked lightly 111 such a 
duct admits of the possi- 
bility of drainage around 
it and yet if there is no 
obstruction, it will de- 
liver the bile thiough the 
tube, thus saving diess- 
ings The danger to 
the patient is no greater, 
however, if the duct is 
left wide open and no 
tube IS used at all, no 
matter whether infection is piesent or not Figuie 10 shows the application 
of a quarantine of this kind 

Another type of case coming under Classification III is found in traumatic 
rupture of the pancreas, removal of a stone from the body of the pancreas, 
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Fig X4 ■ 


-Preparing mesentery of the ileum to be used as a patch over 
hole in pelvic colon 
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the opening of an abscess of the panel eas, etc It has been proven by Opie, 
the writei of this paper and otheis, that fat necrosis is always due to escape 
of pancreatic fluid into the retro-peritoneal fat plains, thence down the 

omenta and around the 
parietal peritoneum In 
a case of acute pancrea- 
titis, ruptuie of the pan- 
creas or other obstiuctive 
lesion which permits the 
escape of pancieatic 
juice, the fat necrosis 
may be prevented by the 
application of the quar- 
antine as shown m Fig 
II The wicks 111 this 
case are arranged around 
the lesion in the pancreas 
and introduced fiom ab- 
dominal incision thiough 
the gastio-cohc omentum The lubbei tissue m this case is made to entiiely 
surround the gauze wicks 

Another indication for the quarantine is found in the case of 
necrotic bowel m which 
the patient is too fai 
gone to pel nut of a 
radical operation a n d 
in which the abdomen is 
filled with septic, •foul- 
smelling fluid as IS often 
encountered in strangu- 
lated hernia 

Still anothei indica- 
tion IS seen when the 
bowel IS opened in the 
presence of an abscess 
such as is often encoun- 
tered in pelvic opeia- 
tions A striking instance 
IS seen m the following 
case A patient had been operated upon in a distant city for an unusual 

pelvic tumor In a few months the giowth leturned in the form of a 

cyst In removing it, the sigmoid was torn entirely in two It was sewed 

but broke down The two ends separated A laige abscess formed in 
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Fig i 6 — A perforated knuckle of ileum emptying into and discharging 
from a large pelvic abscess 
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the lowei end of the abdomen and bioke out through the lower end of 
the incision Tliiough this opening, pus, fecal matter and a gelatinous 
substance, chaiacteiistic of the tumoi which was piesent, all discharged 
(Fig 12) Patient was in almost a moiibund condition Transverse colon 
was bi ought thiough an abdominal incision undci local aucesthesia and 
a da} latei was opened to side liack the fecal cuiient Aftei a few days, 
a slight impiovement occinied, but the impiovement was not satisfac- 
tory The patient was 
still in a vei\ seiious con- 
dition The abdomen was 
again ojiened The ab- 
scess wall and the c}st 
wall w'cie remo\ed The 
ends of the intestine weic 
sew'ed togethei although 
not tightlv A lectal tube 
w'as })laced in the lectum 
and passed bciond the 
incomplete anastomosis 
The omentum wms diawn 
dow'ii and tacked o\ ei the 
anastomosis, aftei wdnch 
a quaiantme of twent}- 
four w'lcks was placed 
across the pehis to keep 

the intestines aw^av from ^7 — After isoHtmg the tvo erJs of ilcum trom (he abscecS 

tubes ire pliced )n the proMmal and distal segments which are at- 
the infecfPfl nmn 1 Un tached to the parietal peritoneum and surro nd'-d 1 y a quarantine 

c Ccl i HC Used in case illustrated in Tig r6 and is apphcnble in case of strangu 

patient immediateh betran 

to impioA'e The wucks w^eie lemovcd in six da}s The gu<ta percha a w^eek 
later A pei feet anastomosis lesulted Aftei this diamagc wound had 
closed, the colostom} opening w^as closed and the contmuit} ot the intestine 
was restored 

In such an instance as wdieie the colon is opened duiing the piogiess of 
an operation for a pelvic abscess, oi ni a case wheie the operation has been 
done previously, leaving a fecal fistula m the low pelvic colon, such an opening 
fnay be closed by bunging omentum dowm over it m the same mannei (See 

% 13) 

Ifj in such a case, it is found that the omentum has been destioyed at 
the previous opeiation, oi at least cannot be bi ought dowai into the pelvis to 
cover the opening, the emergenc} ma}^ be met as was done in one case as 
follows The ileum was seveied about two feet above the ileo-ccccal valve 
The distal end was turned in and closed by seveial layeis of sutures The 
proximal end was implanted into the side of the distal segment of ileum mid- 
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Tissue 


way between its end and the ileo-caecal valve by an end-to-side anastomosis 
(Fig 14 ) The mesentery was cut and the edge of the proximal segment 
was sewed to the upper surface of the distal mesenteiy, the stump with its 
mesenteiy was brought down into the pelvis and the mesenteiy was tacked 
down over the opening in the colon The quaiantme pack was then placed 
acioss the pelvis, tube was placed in the rectum, and the closure of the fistula 
was completed just as if we had used the omentum (Fig 15 ) Figure 16 
shows a case for the application of the principle wheie an intestine has become 

gangrenous and has 

sloughed and m which 
the infection is too wide- 
spread and the patient is 
too sick to withstand 
an intestinal anastomosis 
The sloughing of the 
bowel m this instance had 
taken place gradually and 
an abscess had foimed 
A pait of the intestinal 
contents after going into 
the abscess worked down 
thi ough the distal seg- 
ment The patient was 
entirely unable to stand 
a major operation The 
abscess wall was enucle- 
ated The seveied ends 
of the ileum weie liber- 
ated A tube was passed 
into the severed pioximal end of the ileum while another was passed into the 
distal ileum and caecum, foiming a double-barrel shotgun effect The intestines 
were then tacked to the paiietal peritoneum on one side of the wound A 
quarantine wall was placed entirely aiound the infected area and around 
these intestinal loops (Fig 17 ) In a few days, tubes came away and wicks 
were lemoved A clamp was used to cut the two intestines together by the 
Mikulicz plan Later the uihber tissue was removed, the wound gradually 
healed, leaving a fecal fistula which was later closed h)'^ the extraperitoneal 
method first described in the Annals or Surglry, June, 1908 This appli- 
cation may appropriately he made for advanced strangulated hernia 

A fourth type of case in which the quarantine is applicable is seen in 
extensive pelvic disease m which large aieas of peritoneum have been 
removed The patient is in a depleted condition — oozing is taking place in 
the oedematous tissues which cannot be stopped with forceps, and it is neces- 
sary to control with pack Or it may be that in such a case there is added 
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Fig 18 — Quarantine surrounding septic area and the two open 
intestinal ends Insert shows cutting the lumina of the two intestines 
together by a clamp using Mikulicz plan At a later date when the 
rubber tissue is removed an ordinary fecal fistula remains 
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to the bleeding, infection The qnaiantine pack is ideal in such a case for 
It not onh stops the lilceding hut gives ample diamage and the smooth lubbei 
tissue bais cods of intestine fiom the tiaumatized field where they might be 
eiisnaied in a mass of adhesions 

I think one of the most satisfactoi y uses foi the quarantine pack is found 
m the case of extensne adhesion ]iioducing inconvenience and making the 
patient an invalid Such cases aie sometimes found m ceitam individuals 
who have especiallv stiong piotective qualities, m whom the abdomen has 
been open main times Adhesions have been cut and futile attempts have 
been made to lepaii the lavv sin faces with the lesult that the adhesions were 
himei than at the pi ev ions opeiation In such a case if the adhesions aie 
severed and a quarantine pack is tin own aiound the pelvic organs and the 
rubbei tissue is made to covei piactically all the pelvic cavit}, the patient will 
beentiielv lelieved of adhesions in neailv all cases As a mattei of fact, I 
do not recall a single instance in which 1 have been called upon to leoperate 
for adhesions aftei the ciuaiantine pack has been used m this mannei A 
similar indication is found in the neighboihood of the gall-bladdei after the 
gall-bladder has been lemoved and the stomach has fiimly adheied to the 
under smface of the hvei and gall-bladdei bed Such a condition is likely 
to pioduce obstuictive sunjiloms lequiimg extensive dissection to separate 
the stomach and pvloius fiom the iindei suiface of the hvei While in such 
a case, the omentum diavvn acioss the stomach is usuall} sufficient to prevent 
lecurience. it is well to remembei that a quaiantinc inserted between the 
under surface of the hvei and the stomach (with lubbei tissue on the stomach 
side) ])roduces equall} good icsults 

Ihe wicks of the quaiantme aic lemovcd undei piimarv light gas aiides- 
thesia six oi seven days aftci they have been placed The rubbei tissue is 
lemoved without aiiiesthcsia fouiteen davs attei opeiation Nothing is 
leinserted 



ABDOMINAL INCISIONS TREATED BY THE “ OPEN METHOD ” 

By Geokge W Roberts, MD 

AND 

Kingsley Roberts, M D 
OF New York, N Y 

The importance of the simplei phases of suigical technic is apt to be 
obscured by the pardonable enthusiasm of the piofession to discuss complex 
and profound topics In this connection it might be noted that there is veiy 
little to be gamed by peifecting the method of perfoiming intestinal resections 
if we neglect to learn how to open and close the abdomen and treat the 
resulting wound effectively Believing that there is still consideiable light 
to be thrown upon this apparently simple subject, we offer the following 
resume of the healing of a senes of 112 abdominal incisions made by the 
authois at the Fifth Avenue Hospital during the year 1926 

In 01 del that we may make our topic as simple as possible, we confine our 
discussion to wounds made for the performance of abdominal operations 
during the couise of which it was not found necessary to dram the peritoneal 
cavity We believe it unwise to discuss drained and undrained wounds at the 
same time The mechanical factors involved are too diverse to permit 
generalization 

To simplify the study of the behavior of these wounds, a special wound 
record was prepaied, a facsimile of which will be found in Table I This 
wound recoid contains certain features which will bear consideration In 
common with all such records it cairies the name of the patient and operator, 
togethei with the name of the operation and date In the following points it 
differs from any similar records which we have seen 

Theie is a space for listing type of skin preparation The chemical and 
mechanical means which aie employed should be desciibed in detail Theie 
IS probably no factor which has as strong an influence upon wound behavior 
as does lelative skin sterility It is obvious that if a certain type of skin 
prepdiation is producing lelative asepsis, just what that skin prepaiation is 
and how it is applied must be stated 

Besides calling foi the name of the incision used, there is a space for the 
name of the suigeon making the incision 

In recording the facts about wound closure, a line is allotted to each layer 
of abdominal wall on which is stated the kind of suture material used The 
teims absorbable and non-absorbable we do not considei suffniient, believing 
that the size of material as well as the type of its preparation and the name 
of its maker should be given It should also be noted that there is a space 
foi entering the name of the individual placing each layer of sutures This is 
important because in those clinics 111 which it is customary foi the operator 
to tuin over closure of the abdominal wall to an assistant, such a procedure is 
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certainly a vanable facloi when consideiing the subsequent behavior of 
the wound 

There is a space foi listing non-absoi liable letention sutures in which 
should be given the name of the mateiial, its piepaiation, size and maker 
Definite statement as to the t}pe of antiseptic, if any, applied to the skin 


Tabll I 


WOUND RLCORD 


Date of Operation 


Patient’b Name 


Room number 

Name of Operation 



L'anie of Operatoi 


Assistants 

Skin Preparation 



T\pe of Inciiion 


Made by 

Closure — pcritonenin 


klade by 

posterior siicatli 

of rectus 

Made In 

rectus nniscie 


Made h} 

anterior sheath 

of rcctns 

Made by 

fat 


klade by 

skin 


kfade by 

Tension sutures 


How' placed^ 

Drainage 



Antiseptic applied to skin 

after closure 


T\pe of dressing 



Were there ain ohscried breaks in technique^ 


Is there anj reason win this wound should not heal hj fust intention 

1st day 

6th (la\ 

nth dav 

2d daj 

/th da} 

12th day 

3d dav 

Sth (la\ 

13th day 

4th da> 

9th da} 

14th dav 

5th daj 

loth da} 

15th day 

Abbre\ lations P — pus 

S — sciuin B — blood G — gas g — Uncoinphcatcd 

Sep— separation of skin 




Pathologist’s Report 


Attending 


after closure, should be made The same conditions which apphed in regard 
to pre-operative skin steiilization hold good aftei the incision is closed 
There is a ^ace for the desciiption of the chainage (ni cases undei dis 

cussion, the answer was always “ none ”) 

An expiession of opinion by operatoi as to whether tneie were any 
apparent breaks m technic should be made If, dining the couise of opera 
tion, a glove has been toin oi some othei obvious possibility of m ection 
occurred and the wound subsequently becomes infected, this information wi 
be of great value . 

There should be expiession of opinion on part of operatoi as to wilier 
there will be any complications dui mg the course of the wound hea mg 
Peunits the notation of marked atiophy of abdominal musculature, consti- 
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tutional handicaps of the patient such as anaemia, cachexia, etc , and the 
presence oi absence of marked jaundice In the lower portion of the sheet 
are spaces for notation of condition of wound for fifteen days, which are 
filled in daily and initialed by the surgeon making rounds 

At the bottom is a space for any pathological repoits in the case of infec- 
tion This featuie we have piactically discarded, believing that under the 
usual conditions of obtaining smeais from infected wounds, the resultant 
growth cannot be proven to have come from within the anterior abdominal 
wall by cultuie alone, since the possibility of contamination with bacteiia 
always piesent on the skin is not excluded The following case might he 
taken as an instance In a certain incision on the sixth day, a fluctuating 
mass was felt undei the skin There was no rise m temperature, pulse or 
respiration, no tenderness or other sign of local inflammatory process, and 
twenty-four hours later about a drachm of clear yellow serum was expressed 
from a small separation of the wound edges The instant that the serum 
touched the skin it came in contact with bacteria m the surrounding pores and 
follicles and a cultme taken at this time naturally showed the presence of 
hacteiia This, however, is not conclusive proof that the wound was infected 
It IS our belief that unless the material for cultuie is taken befoie there is 
any chance of it being contaminated by contact with the skin — and such 
circumstances are obviously impossible, unless taken by aspirating with a 
sterile syringe — positive growths from wound fluids do not prove wound con- 
tamination at operation However, if a fluctuating mass forms in the inci- 
sion, with signs of local inflammatory leaction and rise m pulse and 
temperature, and the fluid upon liberation, either artificially or spontaneously, 
proves to be pus when it first appeals, theie can be no question of the fact 
that the wound is infected and should be classified as such 

This wound record might be criticized as too complicated, but we do not 
see how any part of it could be deleted and permit a scientific study of wound 
behavioi There can be no argument about the fact that wounds containing 
chiomic catgut frequently develop collections of serum which when expiessed, 
contain short pieces of suture material which have become foreign bodies, 
while wounds containing only plain catgut are not subject to this complication 
as frequentl}'^ Hence it is obvious that in reviewing a series of wounds, the 
preparation of the catgut used should be definitely stated If the profession 
IS to learn anything about the value of chffeient brands of catgut m the 
market, a statement of the biand used must be made 

Notwithstanding, it has been our experience that discussions of wound 
closure seldom, if ever, take cognizance of these features which aie so 
important that a discussion of wound behavior must include their accu- 
rate description 

There are many ways of classifying wound healing The following 
method is offered as simple but inclusive We divide wounds into four 
classes — A, B, C and D 

Class A During the healing of the wound there is no discharge of 
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blood, serum, gas or pus It is to be unclei stood that in the open tieatmeiit the 
oozing of a few diops of blood fiom the incision edges duiing the hour oi 
so post-opeiative is not consideied sufficient to take it out of Class A Like- 
wise if, when skin plasteis aie taken off there is a little bleeding when the 
scab is pulled ofiF, it is not consideied a complication 

Class B Dining the healing of the wound there have been no compli- 
cations othei than (i) dischaige of a small amount of seium, m the absence 
of any signs of infective leaction in the wound, such dischaige of serum 
lasting no longei than seventy-two hours and in no way hmdeiing the lecov- 
eiy of the, patient, (2) 
the 1 e 1 e a s e of a small 
amount of an fiom an 
aitificial vent made at the 
wound end 01, (3) the 
discharge of a small unin- 
fected blood clot 

Class C During the 
healing of the w o u n d 
there is at any tune dis- 
chaige of pus, the dis- 
chaige, h o w e V e 1 , not 
lasting beyond the tenth 
day post-operative and in 
no way effecting the le- 
coveiy of the patient 
Class D Dining the 
healing of the wound any complication aiises which affects the lecovery of 
patient, such as extensive infections lasting beyond the tenth day, or the 
spontaneous wound uipture 

These classifications are simple and we believe need no comment 
For purposes of brevity we do not discuss at this time the effect of the 
vaiiable factois We are submitting this senes to suppoit our contention 
that wounds ti eated by the “ open ” method yield exceptionally high healing 
average The wounds undei discussion have the following featuies 111 com- 
mon I In each instance, before operation, the skin was prepared by a diy 
shave, following the usual bath, and at the time of operation the aiea was 
SCI libbed with ethei and then an antisei)tic applied — the antiseptic being either 
2 pel cent iodine in caibon tetrachloride or a mixtuie of 5 per cent methy- 
lene blue and 5 per cent gentian violet in 50 pei cent alcohol 2 Only catgut 
was used m the closures 3 The peutoneal layei was closed with No i plain 
catgut 4 The fat layer was seldom, if ever, sutuied 5 The skin was closed 
with continuous No o plain subcutaneous suture 6 The skin edges were 
approximated by isinglass court plaster 7 Aftei operation the wounds were 
all ti eated in the following manner 

While the patient was still on the table the wound was thoroughly dried 
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Fig I — Showing dressings with arrangement of bed clothing to 
allow desired exposure of wound 
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by blowing over it hot an from a portable electric hair ciryei While on the 
stretcher returning to his room, a sterile towel was placed over the incision 
When the patient was in his own bed, the wound was furthei dried by 
exposing it to the air To accomplish this without endangering him from 
exposure the “ double bed ” is used, as shown in Fig i When the wound 
is dry the night clothes aie pulled down directly over the incision and no 
further dressing is applied to the skin At no time were any gau/e, towels, 
plaster (other than isinglass court plastei), cotton or any other type of 
dressing applied 

The following chart (Table 11) explains itself 


Table II 


WOUND SHEET SUMMARY TOR YEAR I926 


Total number of incisions 

Total Pfannenstiel’s 

(Transverse, supra-pubic, pelvic approach) ' 
Total McBurney’s 

(Muscle-splitting, appendiceal approach) ‘ 
Total Kocher’s 

(Transverse, upper abdominal approach) 
Total miscellaneous 
Classification of wound healing 

Total A’s 
Total B’s 
Total C's 
Total D’s 

Total A’s in Pfannenstiel incisions 
in McBurney incisions 
in Kocher incisions 
in Miscellaneous incisions 
Total B’s in Pfannenstiel incisions 
m McBurney incisions 
in Kocher incisions 
m Miscellaneous incisions 
Total C’s in Pfannenstiel incisions 
in McBurney incisions 
in Kocher incisions 
in Miscellaneous incisions 
Total D’s 111 all incisions 


56 

23 

23 

10 

Percentage 

98 A’s—S; S 

II B’s — 98 

3 C’s— 2 7 

0 D’s— 0 

52—464 

21 — 188 
16—14 3 
9 — 80 

5—4 4 
I— 9 

4—36 

I— 9 


3—27 

0 
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SUKGICAL ANATOMY OF THE RECURRENT LARYNGEAL NERVE 
WITH ESPECIAL REFERENCE TO THYROID SURGERY 

By Charles C Higgins, M D 

or Cleveland, Ohio 

FHOM THE Cl E\ ELAND CLINIC 

The suigeoii who deals with pathological conditions of the neck, particu- 
larly of the thyroid, encounters one stiuctuie of vital importance, le , the 
recurrent laryngeal nerve 
Only those who ha\^e seen 
injuries of the neive so 
severe as to i e q u i r e 
tracheotomy, and have 
realized that the impair- 
ment of the voice might 
be permanent, can appie- 
ciate Its vital impoitance 
In reviewing the text- 
books on anatomy and the 
pictures which illustrate 
the location of the lecui- 
rent laryngeal neive, one 
is immediately impiessed 
with the fact that opin- 
ions differ considerably 
as to the normal position 
of the nerve Thus one 
a u t h o 1 desci ibes the 
nerve as lying directly 
111 the tracheo-oesophageal 
groove, while others de- 
scribe it as lying in a 
lateial position For this leason I carried out a senes of dissections m an 
attempt to enlighten myself as to the leal position of this neive 

Let us consider first the mfenoi ictuncnf laiyngeal nerve Normally the 
tracks followed by the right and left neives vaiy, so they will be discussed 
individually 

The ughf neive arises in front of the subclavian artery, passes around 
the artery, and then passes obliquely upward to the side of the trachea (Figs 
1-4 ) Usually it passes behind the inferior tlnioid artery (Figs 5 and 6), 
howevei, occasionally it is seen m front of this vessel, and 111 cases m which 
a large adenoma of the thyroid is present at the lower pole the nerve may 
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be displaced anteriorly for a considerable distance It then ascends in the 
tracheo-oesophageal gioove (Figs 7-9 ) About three-fouiths of an inch 
befoie it enters the larynx it divides into two constant fibres One of 
these divisions anastomoses with the internal laryngeal nerve which either 
pieices the mfeiior constnctoi 01 passes beneath its inferior border, while 
the other branch passes into the larynx behind the articulation of the cricoid 
and the infenoi coiner of the thyioid caitilage (Fig 10 ) This fibie sup- 
plies the muscles of the larynx, with the exception of the cncothyioid muscle 
— - - — , The nerve gives off several small 

sy chilli V important branches 

cai diac branches, which 
I cardiac plexus These 

J " branches aiise as the nerve hooks 

I I WyJII aioiind the subclavian aitery 

I 1 4 . a/ I ^ tiacheal blanches As the 

nerve passes upwaid m the tiacheo- 
H oesophageal groove many small fibres 

distiibuted to the trachea (Fig 
^ These nerves aie impoitant and 
I wc shall discuss them m detail later 

\a f/V 3 The muscular bi anches As the 

neive passes upwaid these blanches 
/ r anterior lateral 

t L \ of the oesophagus 

r.c 2 -The d.stnbut.on of the vagus nerve 4 FlbieS whicll extend tO tllC 

showing the right and left recurrent nerves — R L ,nr I'cncti lotnr nf I-Itp Inrimv 

(From Cunningham Texl-Book of A7iatomy 1918 IRieilOr COllStl ICtOr 01 tlie laryilX 

sthEd p 787 ) ^ Two more constantly piesent 

fibres, aiismg about half an inch befoie the lecurrent neive enteis the larynx 

One of these branches passes to the oesophagus, near the junction of the 

pharynx with the oesophagus, and the other to the thyroid gland at its 

tracheal attachment 


Fir 2 — The distribution of the vagus nerve 


The principal difteience m the locations of the left and light nerves is 
in their oiigin While, as stated above, the right neive arises m fiont of the 
subclawan arteiy, the left neive aiises from the vagus as it passes over the 
arch of the aorta It then winds around the aich just laterally to the liga- 
mentum aitenosum, and passes upwaid along the tracheo-oesophageal gioove 
(Figs 12 and 13 ) The distribution of branches is similar to that on the 
right side (Fig 13) and although the statement has been made that the 
branches are more abundant on the left side than on the light, this has not 
lieen noted in my dissections (Figs 14 and 15 ) Anothei difference which 
was noted was that m the tracheal region the right nerve lies farther to the 
front than does the left (Figs 16 and 17 ) The two neives terminate in a 
similar way 

The supciwi loiyiigcal nave arises from the ganglion nodosum It 
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receives a branch fiom the S}mpathetic nerve system thiough the superior 
cervical ganglion, and passes downward beneath the external and internal 
carotid arteiies towaid the lower poition of the thyroid cartilage, wheie it 
divides into the two teiminal branches, the external and the internal laryn- 
geal neives 

The external laiyngeal nove passes downwaid beneath the steinothyioid 


muscle and supplies the 
infeiioi constiictor mus- 
cle of the phaiynx and 
the ciicothiioid muscle, 
in which it tei inmates 
It also communicates 
with the supeiioi cardiac 
nerve 

The infcinal bianch 
passes through the hi^o- 
thyroid membrane with 
the superioi lai yngeal 
aitery and mneivates the 
mucous membrane of the 
larynx Branches also 
extend upwaid to the 
epiglottis and the base 
of the tongue A com- 
munication between this 
internal branch and a 
terminal bianch of the 
inferior recurrent nerve 
occuis aftei the lattei has 
passed upward under the 
lamina of the thyroid 
cartilages 

Let us now considei 



the complications which 
result fiom mjuiies to 
the nerve Fust of all, I 


Pig 3 — The recurrent laryngeal nerve Anterior-posterior view 
(i) Retracted left lobe of thyroid (2) Left recurrent laryngeal nerve 
(3) Retracted right lobe of thyro d (4) Right recurrent Hryngcil 
nerve 


want to call your attention to the fact that such an injury may occui e\en 
when the nerve has not been actually clamped with a hannostat, as meie 


traction on the gland, especially at the superior pole, may teai loose the 


terminal blanches of the mfeiioi lecuirent neive 


As a routine proceduie m the Cleveland Clinic pre-operative and post- 
operative examinations of the larynx aie made by a member of the otolaryngo- 
logical department This enables us to check accurately the number of 
paralyses which are due to injury of the nerve and to correlate the operatue 


result with the clinical findings 
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To understand the course of the 
dyspnoea and hoarseness which charac- 
terize these injuries we must appreciate 
what happens to the coids when the 
nerve is injured As the lesult of the 
injuiy the intrinsic muscles of the 
larynx are paialyzed, i c , the constric- 
tors,'’ the dilators and the tensois Ab- 
ductoi paialysis is most frequently seen, 
as the abductor muscles leceive the 
predominating fibies of the recurient 
nerve A laiyngoscopic examination 
shows that, as the cord becomes flaccid 
and ajDproaches the midline, the size of 
the lumen of the laiynx is diminished 
This causes the stridoi and the dyspnoea 
which occur during the operation Fol- 
lowing this, the tonus of the coid is lost. 

Fig 8 —The recurrent laryngeal nerve Lat- the epiglottlC chlllk IS enlarged, and 
eral view (i) Terminal branch of the left nerve ® o ? 

passing into the larynx (2) Division^ot the nerve the difficulty in bieathlUg becOmCS leSS 
passing into the oesophagus (3) The trachea ° 

(4) The oesophagus (5) The left nerve (6) The noticeable Tlus may be Called the 

traoheo oesophageal groove 

not necessaiy to perform 
a tracheotomy before this 
second stage is i cached, it 
may not be requii ed at all 
Injuiy of one neive 
does not always give clin- 
ical symptoms In fact, 
in seventy per cent of 
the cases in which a 
laryngeal examination re- 
veals a unilateral abduc- 
tor paialysis, the patients 
have been unaware of 
any difficulty Compen- 
sation by the other coid 
has evidently taken place 
immediately In cases in 
which a large adeno- 
matous goitre IS present, 
a pre-operative examina- 
tion sometimes reveals a 

paralysis of one cord 9 — The recurrent laryngeal nerve Anterior-posterior \iew 

Note the right nerve passing up the tracheo oesophageal groove 
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which has given rise to no symptoms Usually a bilateral injury of the nerve, 
and occasionally also a umlateial paialysis, necessitates a tiacheotomy, or the 
patient is unable to speak above a whisper In very few cases, however, is a 
permanent tracheotomy necessaiy, usually the tube can be lemoved m one to 
three days and the wound allowed to heal 

A second post-opei ative complication which may develop is tracheitis 
This can usually be anticipated during the opeiation, for if the trachea is 
denuded of its fascial covering, especially on its lateial aspect, a tiacheitis 



Fig 10 — The recurrent laryngeal nerve Lateral 
view (I) Terminal branch of the left nerve passing 
into the larynx (2) Duision of the nerve passing 
into the oesophagus (3) The trachea (4I The 
resophagus (s) The left nerve (6) The tracheo- 
cesophageal groove 


nival lably develops It is un- 
doubtedly due to injury of the 
tiachea and to the removal of the 
nerve filaments which pass from 
the lecurrent laryngeal nerve 



Fig II — The recurrent laryngeal 
nerve (Diagram} Lateral view Note 
the distribution of the small fibres to 
the trachea 


along the anterioi lateial margin of the trachea Foi this reason a small 
amount of tissue should be left as a covering for the tiachea 

Occasionally difficulty in swallowing ensues after operation Tins seems 
to be due to an impairment of the function of the epiglottis and I believe it 
can be explained by the fact that a communication exists between the supeiior 
laryngeal neive andi the infeiioi lecurrent nerve, a terminal filament of the 
lattei connecting with the internal laiyngeal nerve wdnch arises from the 
former, moreover branches from the mteinal branch of the supenot laryngeal 
nerve pass to the epiglottis, so that if the recurrent nerve is mjuied the 
function of the epiglottis may be impaired 

Stridor, which may be only temporary or may necessitate a tracheotomy, 
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SURGICAL ANATOMY OF THE RECURRENT LARYNGEAL NERVE 

may result fiom injury of the lecunent neives When this complication 
follows opeiation the patient is watched constantly and is never left alone 
First of all the coids aie examined to asceitain whether the paialysis is 
unilateral oi bilateial If the stiidoi continues, the pulse and respiiation 
lemain rapid, the accessoiy muscles of lespiiation aie over-active, and the 
patient complains of the effoit involved in bieathing, a low transveise trache- 
otomy IS pel formed piovidcd cyano<:i<; n not piescnt Occasionally compen- 
sation occurs 111 from foui to six houis. in which case the tube can be removed 

5up Laryngeal N - 

Hypo<jlo5sa\ M. 

£xt LaryogGO-J M 

Rt- PneumogastriC/ H 

Slernc Hvoid. N 

Stcrno TKyri3i<{ N 

Omofiyovd H 

RxrqihyrotcL Bod 
Inf -thy A 


Kecurren.^ Nerve R-t 

Fig i8 Relation of the right recurrent laryngeal to the hypoglossal nerve (From Pauchet andJDupret 

L'Anatomte cn Poche 1926, Plate 133) 

and the trachea reappi oximated with one chiomic catgut, the patient making 
an uneventful recovery. 

If the damage is permanent, a permanent tiacheotomy tube may be woin, 
or a plastic operation on the nerve may be attempted In August, 1926, 
Frazier and Mossei ^ leported the lesiilts of anastomosis between the descen- 
dens noni branch of the hypoglossal nerve and the reciuient laiyngeal nerve 
(Fig 18 ) Improvement was noted in 60 per cent of then cases Anas- 
tomosis with the phienic neive has also been accomplished 

Operations for the relief of injuiy of the laiyngeal nerves have been 
desciibed by Hoessly," Schmerz, ‘ Guttman ■* and otheis In IQ15 Pajr 
described a plastic opeiation on the laiynx for unilateral nerve injury and 
Schmieden® has recently lepoited a very successful lesult following such 
8n operation 
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CONCLUSIONS 

I The prevention of injuiies of the lecunent laiyngeal nerve demands 
an accurate understanding of the anatomical relations of the nerve on the 
pait of everyone -who deals with surgery of the larynx or of the thyroid 
gland, (2) the fact that anomalies of the nerve may occur must constantly 
be kept in mind, (3) the patient who has suffered an injury to the recurrent 
nerve must alwa} s be kept undei close observation in order to prevent an 
unfoitunate sequel 
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CERVICAL RIB 

A METHOD OP ANTERIOR APPROACH FOR RELIEF OF SYMPTOMS 
BY DIVISION OF THE SCALENUS ANTICUS 

By Alfred AV Adson, MD 

SECTION ON NEUROLOGIC SURGERl, MA\0 CLINIC 
\ND 

Jay R Coffey, MD 

FELtOW SUnCEin, THE MV10 FOUND ^TIO\ 

OF Rochester, Minn 
INTRODUCl ION 

Until lecently the symptoms that accompany ceivical nb have been 
attnbuted entiiely to the piesence of this anomaly The relations of the 
scalenus anticus muscle to the anomalous iib have been defined anatomically, 
but they have not been consideied surgically We shall attempt to describe 
the anatomic distoition pioduced by a cervical iib directly and indirectly, and 
to justify anatomically and physiologically, as well as by piesentation of 
lesults, a radical modification and simplification of previous methods of 
correcting that distoition and lelieving symptoms 

HISTORY 

Galen and Vesahus weie the first to describe a ceivical iib in detail A 
ceivical rib is a supei numei ary iib, springing fiom one of the ceivical verte- 
bise, usually the seventh, larely the sixth, and veiy raiely the fifth Helkiah 
Crooke, in his mikrocosmographia of 1651, mentions Bauhm finding thnteen 
ribs on each side at necropsy Hunauld, the pioneer of our piesent concep- 
tion, published his article in 1743 In 1818 A Coopei was ti eating symptoms 
of cervical iibs medically with some success Pilling repoited 139 necropsy 
cases of ceivical 11b m i860 In 1861 Coote perfoimed the first operation and 
leheved the symptoms Planet repoits the second operation (by Pener in 
1890) , all symptoms were immediatel}'' cured Fischer in 1892 opeiated on 
the third patient with success Opeiation had been pei formed in eight cases 
by 1895 In 1906 Keen reviewed all the cases in which opeiation had been 
pel formed to that time, numbeiing fortj'^-two 

CMRRYOLOGY 

Jones-” attiibutes the embiyologic formation of supei numerary iibs to 
a conflict between foiming plexuses and iibs The snake, without neck, 
waist, arms or legs, possesses two iibs foi each vertebia with corresponding 
separate segmental neives In highei foims the limb buds appear as pre- 
cuisors to arms and legs At fiist these buds cover seveial vertebral segments 
the nerves fiom which giow into the buds PIoveNcr, the diametric growth 
of the hmb buds does not keep pace vith the longitudinal growth of the 

*Read before the Western Surgical Association, October 14, 1926 
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vertebral column and soon segmental nerves have to pursue an oblique course 
to enter the buds Then begins the conflict between the obliquely running 
nerves and the newly forming ribs The embiyomc nerve trunks are far 
larger in proportion to the veitebrae and ribs of the embryo, than in the fully 
developed animal The obliquely running nerves normally impede the growth 
of the ribs, so discoui aging them that they merely foim vertebral processes 
Todd^” states that ribs are normally piesent in the foetus in articulation with 
vertebrse above the eighth, and that aftei birth they are present only as 

transverse processes of the cervical 
vertebrae 

The extent of giowth of a ceivi- 
cal rib IS detei mined by the resistance 
of the nerve m its path Jones asserts 
that anomalies m the ariangement of 
rib plexuses aie primary and not 
secondaiy to iib formation In a 
noimal biacbial plexus the first dor- 
sal nerve may vary in its contribution 
from a meie thiead to a bulky cord, 
and Eisler asserts that when a cer- 
vical rib IS well developed the plexus 
either receives no contribution, or 
only a veiy small one, from the first 
dorsal nerve Jones has found m 
cases of rudimentary first thoracic 
rib that the second dorsal nerve 
makes a considerable contiibution to the brachial plexus Todd believes that 
the vessels have equal importance with the nerves as causative factors in 
modifications of the upper end of the thoiax 



Fig 1 — Surgical specimens ot cervical ribs illus- 
trating the different sizes and shapes under Gruber s 
classification a Groups, 6, Groups, c Group 4 


ANATOMY 

Coinpai ative — Many variations m the number of ribs and situation of 
limbs are to be found m the evolution from snake to lizard Cervical ribs aie 
noimal m crocodiles The anthiopoid ape has thirteen pairs of ribs 
Adolphi found a dog with twenty-six ribs Evolutionists assume that there 
IS a tendency toward a shortening of the thorax, but theie is no logical reason 
to be found for this It is more probable that an mciease oi decrease from 
the normal number of iibs is anomalous 

Costal Anomalies m Man — Man has normally twelve pairs of ribs 
Todd classifies the various anomalies in three gioups (i) Anomalies of the 
lowei end of the thorax with increase or decrease m number of ribs, (2) 
anomalies of the upper end of the thorax with increase 01 decrease m the 
number of ribs, (3) anomalies of the upper and lower ends of the thorax 
He finds no evidence that associated anomalies at both ends of the thorax 
are compensatory 
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Anomalies of the uppei end of the thoiax repoited run fiom rudimentaiy 
first ribs to double cervical rib on the same side of which at least three 
authentic instances have been noted-- Gruber, of St Peteisburg, in 1869 
classified ceivical ribs m so complete a manner that his classification has nevei 
been improved He divides them into four gioups (i) Slight degree, cer- 
vical rib reaching beyond the transveise process , (2) moie advanced, cervical 
nb leaching beyond the tiansverse process either with a fiee end 01 touching 
the fiist 11b, (3) almost complete, the connection with the caitilage of the 
first 11b being formed by means of a distinct band or by the end of the long 
body of the cervical 11b, and (4) complete, the 11b having become complete 
and possessed of a true caitilage which unites with the cartilage of the first 
11b (Figs I, 2 and 3 ) 

The complete ceivical nb extends out laterally from the seventh lateral 
vertebral process for varying distances, then turns forward and downward 
between the scalenus anticus and scalenus medius muscles to meet the costal 
cartilage of the first nb As the nb turns downwaid, the biachial plexus 
passes over it, then on its downwaid couise the subclavian aitery arches 
backward and laterally over it Usually the scalenus anticus has attached 
Itself to the cervical nb as the nb has pushed foiwaid Still lateral to the 
nb and outside of the scalenus anticus, arches the subclavian vein, lower than 
the artery The muscle lies between the vein and the ceivical nb Above 
the vein and nearly ovei the nb, passing transversely across the shouldei, 
are to be found two branches of the thyroid axis, the suprascapulai and trans- 
verse cervical Above these arteries, lunning in the same geneial direction, 
IS the infeiior belly of the onioh3mid muscle The phienic nerve passes down- 
ward along the anterior surface of the scalenus anticus , within the costal aich, 
usually out of dangei, lies the carotid sheath with the common carotid aiteiy, 
internal jugular vein, and the vagus neive Ovei all these stiuctures, latei- 
ally and anteriorly, runs the lower end of the sternocleidomastoid muscle with 
the external jugulai vein passing down its posteio-external border 

If the nb is incomplete with a ligamentous band to the fiist rib, the 
couise IS very much the same However, the scalenus anticus is less likely 
to be attached to the ligament Shoi ter ribs are likely to run more laterally 
Halbertsma states that if the cervical 11b is 5 6 cm or more in length, the 
subclavian aitery passes over it, if only 5 i cm or less, the aitery passes over 
the fiist dorsal nb The pleuia lies directly undei the cervical nb, the pleural 
cavity having been increased by one intercostal space ’- 

Murphy-' states that if the iib is long enough the intercostal space 
between the cervical nb and the fiist doisal nb is occupied liy intercostal 
muscles and the vein and arteiy are exactly as m the thoracic intercostal 
spaces Todd believes that the scalenes and intercostals are from the same 
muscle plane, forming two sheets, the inner forming the scalenus anticus and 
minimus, the outer the scalenus medius and posticus These sheets of muscle 
aie continued as the mteinal and external intercostals The suhdmsions of 
the scalenes are made b\ the passage of ^essels and ner\es Ihe cour‘<e of 
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the subclavian artery through the scalenes corresponds to that of an intercostal 
artery through the chest-wall 

Occuu ence of Ceivical Rib With Ncut opathtes and Congenital Defoiini- 
tics — Bassoe believes that cervical ribs belong to the so-called stigmas of 
degeneration and are features of an underlying neuropathic diathesis 
Rosenhaupt states that ceivical ribs are found in the progeny of persons with 
some physical degeneracy At any rate, other congenital deformities are 
often associated with cervical ribs Sherren knows of several instances 

which cei vical ribs 
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Fjg 2 — A completely formed nght cervical rib with symptoms and 
an incompletely formed cervical nb on the left without symptoms 


have been removed for 
symptoms due to syringo- 
myelia Many cases of 
the two being associated 
have been known, Bor- 
chaidt observed the first 
Whitman m 1905 pre- 
sented a case of con- 
genital deformity w 1 1 h 
extreme torticollis Agas- 
siz reports a case of cer- 
vical rib associated with 
congenital absence of 
the 1 ight thumb and 
scaphoid Ballantyne 
found a foetus with ceivical rib, imperforate vagina and distention of the 
uteius McGavm mentions an associated bony mass at the first chondroster- 
nal junctuie Renault and Romme had a case simulating cervical Pott’s disease 
with malformation of the left foot, two nails on the second toe, atrophy of 
the fifth finger, two supplementary teeth, myopia and low intelligence 
Poland’s case was associated with club-foot Gopher reports a case of cer- 
vical nb without deformity of the scajiula, but with a bony plate between the 
scapula and vertebne, and spina bifida Bassoe calls attention to Streissler’s 
mention of cervical nb associated with spina bifida, harelip, crypto-orchidism, 
dislocated lens, club-foot, congenital lipoma, multiple sclerosis, syringomyelia, 
and muscular atiophy No grounds can be found for Gaucher and Crouzon’s 
opinion that ceivical nb is an hei editary syphilitic dystrophy 

Familial Occiii 1 cncc — Sufficient evidence is at hand to give credence to 
the statements of Bassoe and Rosenhaupt that cervical nb is an evidence of 
familial degeneracy This is again home out by Thompson’s family of sixty- 
four individuals, representing five generations, in whom seven were affected 
with wasting of the hands, two of these examined by him having cervical 
ribs , by Wakeley’s patient, whose sistei also had cervical ribs, and by Weber’s 
patient with cervical nb, whose brothei and sister both had symptomless 
cervical ribs 
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INCIDENCE 

Muiphy^® quotes Borchardt’s statement that the incidence of cervical rib 
IS 003 per cent Fischel and Pi ague give the neciopsy incidence as o i pei 
cent^^ Henderson in reviewing 80,000 loutine examinations at the I^Iayo 
Clinic for five yeais ending m 1914. found thirty-one cases of cervical rib 
Southam and Bythell examined rontgenogi ams of 2000 children moie than 
fifteen months of age and found nine cases of cervical rib In a study of 250 
neciopsy subjects, Todd found three cases of ceivical 11b and one of ludi- 
mentary first rib Pilling m 1894 published an account of 139 cases ol 
cervical rib found at necropsy , in three of these it had caused symptoms 

The occurrence of bilateial cervical rib lies between 67 and 80 per cent 
of all ceivical ribs accoidnig to different opinions In all of 
Sargent’s twenty-nine cases bilateral abnormal ribs were present Southam 
and Bythe found bilateral iibs m all of their cases Murphy-® states that 
but 30 pel cent of bilateral ribs that give symptoms give bilateial symptoms 
Complete bilateral iibs are very lare Up to 1907 Keen could find only 
two cases of complete bilateral ribs with bilateial symptoms Among Pilhng’s 
139 cases was one complete bilateral 

Two ceivical ribs on the same side aie extremely rare Thiee authentic 
cases have been leported, one each by Beck, Ehiich and Stiutheis 

Side Involved — The ceivical rib is found more often on the left side, 
but symptoms are more common on the light side-' This is because of the 
greater use of the right aim, because the light plexus is in closei connection 
with the corresponding rib than the left, and because there is a greatei diop 
of the right shoulder 111 the right-handed persons In Sargent’s cases symp- 
toms were usually on the side of the smallei rib 

SYMPTOMATOLOGY 

Symptoms aie much more common in women than in men Evans gives 
the ratio of 3 to i, Howell 14 to 2, Sargent 26 to 3, and Southam and 
Bythell 10 to 2 The prepondeiance of symptoms in women is hard to 
explain Todd thinks that the greater movement of the upper pait of the 
chest in women during lespiration has much to do with it Evans suggests 
that deformities in the neck are inoie noticeable in women Childbirth and 
the gieatei susceptibility of women to the common causes of onset of svmp- 
toins, rapid loss of weight, chronic neivous exhaustion, and general ptosis, 
are certainly important factors as is the greater diooping of the shoulder 
giidle in women 

Onset of Symptoms — Cervical nbs ha\e been recognized in children In 
the presence of a tumor in the neck Stiles had a patient eighteen months 
of age A bo) aged seven was brought to Barling with complaint of tumor 
Muiphy and Donaldson thought the most common age was from twehe to 
eighteen Beck thought the symptoms weie first manifested after the age 
of twenty Evans betw^een twenty and thirtc Howell repoited ten of a 
series of sixteen to be under tlnrt} In a group reported In Sargent the 
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average age was thirty-eight and seven-tenths years, the youngest thirteen, 
the oldest sixty-two 

Cha'i acterishc Symptoms — Many symptoms may he attributed to a cer- 
vical rib, especially by patients who have been informed of its presence, but 
the chaiacteristic symptoms are one or more of the following pain, atiophy, 
circulatory abnormalities and disturbance of sensation 

Pain IS felt along the mnei side of the aim, over the distnliution of the 
internal cutaneous, the ulnar, and the median nerves and, occasionally, over 

the distribution of the 
entire brachial plexus 
The pain may be sharp 
and lancinating and may 
be brought on by sudden 
rotation of the head oi 
by a forceful, downward 
pull of the shoulder 
Sometimes it is dull, ach- 
ing, burning, and boring 
in charactei, and occurs 
during the latter part of 
the day, after the patient 
has been working for a 
time, especially in the 
case of housewives after 
sweeping, washing, or 
dusting The pain may 
lie associated 1iy hypei- 
sesthesia, pariesthesia, or 
antesthesia, depending on 
the degree of involvement, affecting chiefly the distribution of the middle and 
lowei cervical trunks This is usually refeiied to as tingling, burning, and 
numbness along the innei side of the arm, hand, and fingers 

Atrophy is late to occur, and is rarely complete In 1905, Thorburn 
reported two cases of atiophy of the intrinsic muscles of the hand asso- 
ciated with cervical rib Jones in leporting a series of fourteen cases of 
atrophy of the mtiinsic muscles of the hand, found cervical ribs present in 
ten on Rontgen-iay examination Wilson finds atrophy to be of two types 
the median or partial thenar type and the ulnar type In the former there is 
paralysis of the abductor polhcis, and the opponens polhcis, supplied from the 
seventh cervical nerve The lemainmg thenar muscles are intact The 
flexor lirevis polhcis is also supplied from the median nerve, but probably 
from a diffeient segment The ulnar type (“ main-en-gnffe ”) in which 
there may be paralysis of all the muscles of the hand except the two just 
mentioned, is the result of injury of the eighth neive 

Ciiculatory symptoms are rarely seveie, but they may manifest them- 
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selves in a dusky hue of the aim and hand, as compaied with the opposite 
upper extiemity, associated with mild trophic changes in the tips of the 
fingers Several cases have been repoited in which gangiene of one or moie 
fingers occurred In this event obliteration of either the radial oi the ulnar 
artery, or of both, usually occuis also Diminution m volume of the radial 
pulse is common, the pulse can be deci eased or obliterated by having the 
patient elevate the chin oi rotate the head to the affected side while inspiring 
air These symptoms vaiy in degiee, accoiding to the amount of pressure 
over the subclavian aitery Occasionall)^ the pulsating subclavian may be 
seen or palpated above the clavicle , occasionally, too, aneurism of the subclav- 
'an is said to occui, but we have not observed this in our senes The presence 
of HoriieTs syndrome has been described in cases of cervical rib 

The circulatory changes are caused' by constriction of the subclavian aiteiy 
01 subclavian vein, obstiuction of the ladial and ulnai arteiies by emboli 
from thiombosis at the site of constriction, or possibly by distuibance of the 
sympathetic innervation 

Homer’s syndrome may be due to piessure and tiaction on the mfeiioi 
ceivical ganglion Bernhard refers to Fischer’s case of choking, and 
Dejerme reports a case with paisesthesia and definite loss of sensation ovei the 
distiibution of the fifth and sixth cervical neives which was lelieved by 
operation Similai relief was obtained by a patient of ours, a giil aged 
nineteen, with an exceedingly long neck and a maiked downwaid couise of 
the brachial plexus, which resulted in mesial displacement of the biachial 
plexus to the lateial edge of the cervical iib and subjected the entire brachial 
plexus to trauma by the scalenus aiiticus muscle Evans believes that a short 
rib may he close to the carotid sheath and pioduce disturbance of the vagus 
and of the recurrent laryngeal nerve In one of the cases in our series there 
was a reflex cough every ten oi fifteen seconds , this we lelieved by dividing an 
anomalous twig fioni the phrenic neive The biachial symjitoms wcie 
lelieved by tenotomy of the scalenus anticus muscle Gane believes that 
scoliosis IS due to unecjual development of ceivical ribs 

SURGICAL CONSIDERATIONS 

Suigical treatment should be consideied (i) if the patient conijilains of 
pionounced pain or of sensoiy or ciiculatoiy disturbance sufficient to incapaci- 
tate him, (2) if the patient piesents evidence of atiophy in the arm or hand 
of the affected side, and (3) if there is evidence of circulatoiy distuibance 
on the affected side, especiall)'' if the pulse at the wiist can be obliterated or 
markedly 1 educed by extending the neck or rotating the head, e\en though the 
brachial symptoms are only slight 

Surgical treatment may be indicated and should be considered (i) in a 
gioup of anomalies in the supraclaMcular triangle which gnes rise to s\mp- 
toms similar to those produced by a cervical rib, and (2) in cases of mild 
paresthesia, but if there is, an underhing neurotic tendency, operation should 
be advised cautiously and left to the patient’s option 
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Surgical treatment is not indicated if cervical ribs are found accidentally 
and the patient is free from specific symptoms It is well to refrain from 
informing the patient of this finding, for fear of precipitating neurosis based 
on the consciousness of it (Figs 4, 5, 6, 7 ) 

SURGICAL rrCHNIC 

A cervical rih has geneially been removed by the midcervical or post- 
hrachial appioach, an attempt lieing made to remove or lesect the 11b and to 
divide any bands which might be present aftei the cervical tiunks and the 
brachial plexus had been displaced forward This procedure involves con- 
sideiable ti action on the nerve trunks, which too fiequently produces obstinate 

anaesthesia and palsy Moieovei, it 
has been difficult by means of the 
posteiior approach to disarticulate 
complete cervical ribs because of the 
close proximity of the subclavian 
arteiy, which fiequently lests on the 
cei vico-thoi acic articulation 

Foi these reasons, we employed 
the anterioi transbi achial appioach 
to the cervical 11b The incision is 
somewhat similar to that used foi the 
mid-ceivical approach, except that it 
extends foiwaid and mesially ovei the sternoclavicular articulation and 
thus permits mesial leflection of the claviculai attachment of the sterno- 
cleidomastoid The fat and subaieolar tissue in the supraclaviculai triangle 
are reflected upward and laterally, the omohyoid muscle is divided latei- 
ally, the dissection is then carried upward into the lower bolder of the 
posterioi triangle We expose at this plane the carotid sheath mesially, 
the anteiior surface of the scalenus anticus muscle with the phienic nerve 
passing across the anteiior surface of this muscle, the lateral portion of 
the subclavian artery (which takes a foi ward and lateral course from 
underneath the tendinous attachment of the scalenus anticus muscles) and 
the hi achial plexus The transverse cervical and supiascapular arteiies are 
divided and ligated dm mg the dissection On observing the relation of 
the tendinous attachment of the scalenus anticus muscle, the subclavian aiteiy 
and tbe brachial plexus near the cervical rib, one is able to demonstrate how 
the scalenus anticus muscle compresses the subclavian artery fiom one-half 
to one-third its normal size, this pressure is transmitted posteriorly and 
laterally by the subclavian arteiy to the lower and middle trunks of the 
brachial plexus as the} he on the ceivical rib The degree of compression 
depends directly on the width of the scalenus anticus attachment and the angle 
of the ceivical rib, which determines the width of the space between tbe 
lateral portion of the muscle and the nb (Figs 8 and 9 ) 

Prior to the removal of the cervical nb, tenotomy is performed on the 
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scalenus anticus tendon right at its attachment, peimitting it to letract and 
to be elevated inesially for exposure of the subclavian aiteiy in the supia- 
clavicular triangle The subclavian aitery is then dissected free, this usually 
remains constricted, even though released In the two cases of gangrene 
of the fingers, there were calcareous deposits in the wall of the subclavian 
artery at the point of constriction Following tenotomy, the seventh and 



Pig 5 — a The presence of a cervical nb with a fibrous band between the cervical nb and the thoracic 
nb, ivithout the production of symptoms due to ample space between the lateral border of the scalenus 
anticus muscle and the ligamentous band of the cervical nb b Compression of the lower trunk of the 
brachial plexus by the scalenus anticus against the fibrous band b Relief of compression by tenotomy of 
the scalenus anticus and d’vision of the fibrous band c Compression of the lower trunk of the brachial 
plexus by the scalenus anticus against the completely formed cervical nb c Relief of compression by cither 
tenotomy of the muscle or resection of the nb d Compression of the lower trunk of the brachial plexus and 
the subclavian artery against the campletely formed cervical rib d Relief of comares ion by tenotomy of 
the scalenus muscle or by resection of the cerv'eal rib 


eighth ceivical and first dorsal roots are dissected fiee, care being taken not 
to mjuie the veitehral arteiy or the inferior th}roid, which lie along the 
mesial side of the field, antenor to the trans\erse process of the se\enth 
cervical veitebra The next step is to elevate the seventh ccrMtal root 
upward and backward with a tape about the ner\e, and to letiact the infcrioi 
trunk downward This permits excellent exposure of the spinal articulation 
of the cervical nb The dissection of the nb is then earned laterally and 
downward between the seventh and eighth cervical roots for a distance of 
about 4 cm, when the inferior trunk is retracted vith the middle trunk 
upwaid and backward, and the subclanan arter\ is retracted forward and 
mesiall} to expose the articulation of the cerncal rih on the first thoracic 

84 r 



ADSON AND COFFEY 


The dissection with the disarticulation is then completed and the rib removed 


through the latter exposure 

In the transcervical or the postbrachial appioach, the surgeon is usually 
content with elevating the biachial plexus and removing the rib, or as much 
of It as is possible, from behind, without exposing the scalenus anticus muscle, 
the subclavian artery, or other tissues m front Because of the occasional 
post-operative palsy which ensued and the gi eater ease in operation, one of 
us (Adson) was peisuaded to use, and subsequently to adopt, the anterior 
approach, in which the clavicular attachment of the sternocleidomastoid 



muscle IS reflected 
to expose the sca- 
lenus anticus mus- 
cle, the subclavian 
artery, and the 
brachial plexus 
One can readily ob- 
serve the piessure 
pi oduced by the 
scalenus anticus 
muscle when the 
neck is extended 
backward or the 
head is rotated to- 
ward the affected 
side 


Fir 6 — Illustrating the compression not only of the subclavian arterj 
and the lower trunk but irritation of the entire brachial plexus by the 
scalenus anticus against the completely formed cervical rib 


After having le- 
moved several ribs 


according to this technic, and having studied the mechanics which produce the 
symptoms, we were convinced that, with the exception of the one case pre- 
viously referred to, removal of the cervical rib was really unnecessary, 
inasmuch as the subclavian aitery and the brachial plexus were immediately 
lelieved from pressure and irritation upon severance of the scalenus anticus 
muscle from its insertion The lattei procedure was much less difficult and 
moie effective since the subclavian artery was then permitted to recede and 
take on its normal size, provided operative treatment was instituted before any 
permanent change had taken place All traction on the brachial plexus is 
lemoved by the tenotomy of the scalenus anticus muscle 

The ulnar nerve rides ovei a bony prominence where it is constantly 
subjected to motion without symptoms being provoked, there should be no 
more likelihood of symptoms arising m the brachial plexus when it merely 
lies on the cervical rib, with little or no motion and no traction on it Accord- 
ingly, we have operated on four patients by means of the anterior approach, 
dividing the tendinous attachment of the scalenus anticus muscle without 
removing the cervical rib, S3imptoms were completely relieved 
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REVIEW or CASES 

In reviewing the histones of a senes of 540,413 new patients registeied at 
the Ma3'-o Qinic between Jantiai}'- i, 1910, and October i, 1926, we find 303 
cases in which cervical 11b was diagnosed This lepresents an incidence ot 
0 056 per cent 

Of these patients, eighty-font were males, and 219 weie females 
Rontgen-iay examination revealed a cervical rib on the nght in seienty, a 
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Pig 7 — The anterior approach to the cervical nb when resection is advisable 

cervical nb on the left in ninety-one, and bilateral cenical nbs in 143 In 
cases of unilateral cervical 11b, there fiequentl} exists a sujiei numciar\ costa! 
tubercle on the opposite side, which does not extend beyond the tians\ei‘-c 
process of the cervical vertebra and is, therefore, not classified as a cer\ical 
nb, it would fall, however, in the first gioup of Grubei’s classification 

In 167 of this group (55 per cent ) the presence of cenical ribs was dis- 
covered accidentally, there being no symptoms In 100, although the radio- 
giams w^ere positive, the symptoms w’^ere mild and of such a character tlial 
W’^e deemed surgical treatment inadnsable, in se\ent\-se^en of the 100 there 
W’as indefinite pain m the neck and shoulder, radiating on)} slightli driwii the 
arm and hand, m five the pam was localized and radiated along the ulnar 
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nerve, in two it radiated along the course of the internal cutaneous nerve, 
and in four it radiated definitely over the brachial plexus, but was not severe 
In twelve cases the pain was exaggerated by rotating the head, or by elevat- 
ing the chin Slight atrophy was observed over the ulnar distribution in 
twelve Subjective anaesthesia was present in the ulnar distribution in seven, 
in the inteinal cutaneous in two, and in the brachial distribution in four 
Circulatory disturbance was piesent in four The patients presenting slight 

atrophy and subjective anaesthesia 
will seek surgical interference, no 
doubt, sooner or later 

Surgical Cases — Surgical treat- 
ment was administered in thirty-six 
cases, theie weie eleven males, and 
twenty-five females In fifteen cases 
symptoms were confined to the right 
side, in eighteen to the left side, and 
m three they were bilateral Diffuse, 
darting, and aching pain was present 
over the b r a c h i al distribution in 
twenty-six , in twenty-two the pain 
ladiated definitely over the ulnar dis- 
tribution, and in nineteen over the 
internal cutaneous nerve Subjective 
or objective sensory disturbance was 
piesent in the brachial distribution in 
nine, in the ulnar in eleven, and in the 
internal cutaneous m six Atrophy was present in the ulnar distribution in 
eight, and circulatory phenomena, consisting of vasomotor changes, cyanosis, 
tiophic disturbances of the finger tips, and impaired pulse volume on the 
affected side in thirteen In two cases gangrene had affected the finger tips 
The pain in the shoulder and the arm was occasionally relieved by elevating 
the shoulder on a pillow 

The transcervical approach, posterior to the brachial plexus, was used 
in twenty-three cases , the anterior approach, as described m the present 
technic, was used in thirteen Complete relief from symptoms was afforded 
in twenty-six, and partial relief in four , failure of relief was reported in six 
Of the SIX failures, the anterior appioach was followed in one case In this 
case, the rib was completely removed, and the persistence of symptoms was 
due probably to the fact that many of the indefinite pains of the neck and 
shoulder were not caused, primarily, by the presence of the cervical rib, 
especially since the nervous system was unstable and many other symptoms 
were complained of 

The post-operative course in eight of the cases in which operation fol- 
lowed the posterior approach was complicated by numbness, and in four by 

850 



^Subclaviati artery 


Fig 8 — Wide insertion of the scalenus anticus 
with resultant compression of the subclavian artery 
and inferior and middle trunks of the brachial plexus 
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slight palsy In two of the cases m which the anterior approach was 
employed, the pleura was accidentally opened to the size of a pm point, but 
sufficiently to produce partial pneumothorax While this accommodated 
Itself in a few days, it was of sufficient moment to wain the suigeon of the 
possibility of mjuiy to the pleuia, when dividing the scalenus anticus muscle, 
as the pleura frequently extends into the supraclavicular triangle m cases 
of cervical rib 

In two of the cases of bilateial cervical iib, theie were marked symptoms 

on the light side Both 
of these patients weie 
men, and both wei e 
laborers, one aged thiily- 
four and the other thiit} - 
three In both theie was 
gangrene of the fingers, 
m one it had affected the 
third and fouith fingers 
m the othei the second 
and third fingeis d he 
subclavian a r t c i ) m 
both of these cases was 
found to be marked! \ 
compiessed, lemained 
kinked, and failed to dilate after division of the scalenus anticus muscle Due 
to the changes m the wall of the artery, the vessel felt calcaieous and 
pipestem-like In both cases the anteiior appioach was followed 

In one of the cases the ladial and uliiai pulse was perceptible, but w^as 
greatly reduced in volume Prior to the patient’s dismissal, following removal 
of the cervical rib, it was deemed advisable to amputate the tips of the tivo 
gangrenous fingers 

In the second case not only was the subclavian arteiy scleiosed, but the 
radial and ulnar pulses were obliteiated The immediate convalescence fol- 
lowing division of the scalenus anticus muscle and lesection of the ceivica! 
rib was uneventful After primary union of the wound, the patient w^as 
dismissed from the hospital The operation was pei formed June 30, 1925 
July 9, after having been dismissed from the hospital, the patient suddenl) 
experienced a severe pain m the neck, 111 the region of the wound, and we 
discovered an extensive heematoma developing underneath the skin The 
wound was promptly opened, and the subclavian aitery was found to be 
bleeding profusely We controlled the bleeding b} the use of a muscle slab 
ovei the opening in the subclavian artei}’’ and packs until July 15, wdien a 
second hemorrhage occurred We then exposed and ligated the subclai lan 
artery, but the patient succumbed later to the effects of the hemorrhage despite 
transfusion and othei emergency measures 

Cause or Symptoms — Todd belieies that the symptoms are due to the 
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Fig p — Illustrating the relief from compression of the lower and 
middle trunks of the brachial plexus and the subclavian artery with 
recession of the subclavian artery following tenotpmy of the insertion 
of the scalenus anticus 
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diminished obliquity of the thoracic operculum, the distance of the inner 
bolder of the first rib from the median line of the body assisted by the 
relative widening of the shoulder giidle, the growth of the clavicle, and the 
sinking of the shouldei girdle His oiiginal statement in 1911,^® “Arterial 
symptoms aie caused b}’’ the action, directly by the scalenus and indirectly 
by the diaphiagm, on an arteiy with a further and more tortuous course to 
puisne,” was modified in 1912'*^ when he asserted that the contiacting 
scalenes muscles cannot compiess the subclavian arter}'’ He further stated 

“ The vascular symptoms 
occur! mg in cases of so- 
called cervical rib are 
not mechanical in origin, 
but are trophic in char- 
acter and are caused by 
paralysis of the sympa- 
thetic fibres passing to 
the vessels The same 
nerve which supplies the 
skin and muscles supplies 
the vessels, and hence 
trophic changes occur in 
the same area m either 
vessels or muscles or 
skin “ 

It is difficult to ex- 
plain on one hypothesis 
(l) the compression of the aiteiy (which is observable at operation and is not 
to be attiibuted to f 01 malm fixation of the cadavei ) , (2) diminution of pulse 
volume in the vessels of the affected arm , (3) cyanosis of the skin of affected 
aim (ill some cases) , (4) laiiability of this pulse volume and cyanosis when 
scalene muscles aie put on tension by suitable movements, (5) pathologic 
changes m subclavian aiteiy where it crosses anomalous rib, (6) pathological 
changes in distal arteries and aiterioles, and (7) gangrene of fingeis 




Fic 10 — Completely formed right cerMcal nb presenting an 
articular joint in the middle and an incompletely formed cervical nb 
on the left In this case the s> mptoms were right sided and were 
associated with rcfle\ cough 


Clinically, we were able to demonstiate the influence of the scalenus 
anticus muscle by having the patient elevate the chin and extend the neck 
01 lotate the head to the affected side while taking a deep inspiration, this 
pioduces paiaesthesia over the distribution of the brachial plexus and, fre- 
quently, obliteration of the pulse at the wiist on the affected side This 
was well illustrated in the case of a railroad engineer, who complained of 
pallesthesia m the right aim, chiefi}'- over the distribution of the ulnar and 
median nerves, in conjunction with cyanosis of the arm and hand These 
symptoms were initiated when, at work, he was compelled to look backward 
through the cab window , if it was necessar}”^ for him to do so for any appre- 
ciable length of time, the right hand and arm became so numb and weak that 
he was unable to use them The arm also became more cyanosed 
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When It IS considered that the subclavian vein is be}ond the field of 
possible compression by the scalenus anticus, Todd’s aigument concerning the 
influence of disturbance of the sympathetic inneivation seems essential to 
the explanation of the symptoms, especially the cyanosis It is impossible 
to concui 111 his opinion, however, that this distuibance amounts to paialysis, 
in the face of the alterability of pulse volume and cyanosis by such clinical 
tests as we have described If he is justified in attributing the pathologic 


[l%r6nic n 


Sternocleido- 
- ’ mastoid in 




AnteViw 
scalenus^ 
muscle 

I ' 

iPort- 

I ' ■ 

res 

Subafe 
arter 


changes m the distal ves- 
sels to distuibance of 
sympathetic innervation, 
and if the histologic 
picture which he has de- 
scribed can be observed 
with any constancy in 
cases of cervical iib, a 
clearer light will be 
thiown on the cause and 
natuie of the thrombo- 
angiitis obliterans 

However valid the 
hypothesis of disturbance 
of sympathetic inneiva- 
tion, we believe that in- 
sufficient emphasis has 
been placed on the in- 
fluence of the scalenus 
anticus muscle which pro- 
duces compiession of the 
subclavian a i t e r y and 
of the brachial plexus 
against the cervical nb 
During the height of mus- 
cular development the 
belly of the scalenus anti- 
cus muscle compresses the 
subclavian artery and the lower trunk of the biachial plexus to a gre.itei 
degiee than during childhood oi the later peiiods of life, this we behe\e 
accounts for the symptoms during this penod It is true also, that dining 
this period of life the individual carries out the greatest jilnsical effoits, 
placing a greatei strain on the shouldei , this in turn causes the ‘•houkk i 
girdle to drop This explains the greater frequenci of right-sided siniptoms 
in the piesence of bilateral ribs, inasmuch as most people arc iigbt-handed 
and tend to lift the heavier Aveights with the nght hand 

The mfiequenc}' of sjmptoms in the presence of ccnical rili" is c''p 1 ,micd, 





Fig II — In this case bnchial and \ascular s>n)ptoms 
relic%ed bj tenotom\ of the scalenus anticus must k ind thertflf*' 
cough by resection of the anomalous sensorj branch of the phrcnit. 
nerve 
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we believe, by an additional factoi which we have observed in the exploiation 
of cervical ribs with reference to the tendinous insertion of the scalenus 
anticus muscle In cases associated with circulatory disturbance and brachial 
symptoms insertion is invariably wide, the muscle is reflected laterally beyond 
the operculum to and onto the ceivical rib, this narrows the space between 
the lateral bordei of the scalenus anticus muscle and the cervical rib, and 
accounts for the pressure symptoms In the absence of symptoms, the inser- 
tion IS found moie mesially in a narrower band, and a wider space is thus 
afforded between the lateral border of the scalenus anticus muscles and the 
cervical rib It is obvious that if the rib takes a wide, lateral course before 
it turns forwaid and downward, the space between the nb and the scalenus 
anticus muscle is ample for the descent of the subclavian artery on the lower 
tiunk of the brachial plexus without pressure The observations which we 
have made have been facilitated perhaps by the anterior method of approach, 
which we have employed for exposure of the brachial plexus 

In view of our convictions concerning the influence of the scalenus anticus 
muscle in compressing the subclavian aitery, and the inferior and middle 
trunks of the brachial plexus, we present the following case 

illustrative case 

The patient was a housewife, aged fifty-three, and the mother of four children The 
medical history was negative except for the current complaint, which had begun one year 
before, of pain in the posterior cervical triangle, with radiation to the shoulder For 
four weeks previous to admission, spontaneous, hacking, reflex cough had been occurring 
every few seconds 

The physical examination, the laboratory tests, and the neurologic investigation were 
negative except for symptoms referable to the complaint A cervical nb could be 
palpated on the right A bruit was piesent over the right subclavian artery The pulse 
in the wrist was interrupted by extension of the neck in conjunction with inspiration, 
this also caused exaggeration of the pain and radiation into the arm The rontgenogram 
revealed bilateral cervical nb On the right the nb was completely formed and jointed, 
it was incompletely formed on the left (Fig lo) The possibility of aneurism was 
ruled out by physical and radiologic examinations Exploration of the right cervical 
nb was advised The patient was informed in advance that probably two operations 
would be necessary, since we intended only to divide the scalenus anticus muscle at the 
first operation and to remove the nb at the second operation, if the symptoms persisted 
During exploration of the scalenus anticus muscle through the anterior approach, it was 
observed that, although the phrenic nerve took its normal course, there was an additional 
branch which turned obliquely outward at a point 5 cm above the costal attachment 
of the scalenus anticus muscle (Fig 11), crossed the subclavian artery, and was adherent 
to it just lateral to the scalenus anticus muscle This branch was slightly smaller than 
the usual size of the phrenic nerve and extended from a mass of adhesions over the 
subclavian artery m the subareolar tissue above the clavicle, apparently as one of the 
supraclavicular sensory nerve fibres, in all probability it was a continuation of the 
fourth or fifth cervical sensory fibres The anomalous nerve was resected, the phrenic 
nerve being left undisturbed, and tenotomy of tl e scalenus anticus muscle at its insertion 
on the thoracic nb was performed Following this, we dissected free the subclavian 
aitery and the two lower trunks of the brachial plexus The nb was prominent behind 
the brachial plexus, but immediately on division of the scalenus anticus muscle there 
was no further pressure either on the vessels or on the nerves, and the wound was 
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closed expectantly without removal of the cervical rib The reflex cough was relieved 
completely and all pam m the neck, shoulder, and arm disappeared The patient was 
dismissed after an uneventful convalescence, without remo\al of the cervical rib 

In view of the gratifying result obtained in this case, we have followed 
the same procedure in four cases since in which symptoms were referable to 
a cervical rib The results have been as good following simple division of the 
scalenus anticus muscle as they weie after removal of the cervical rib, and 
tiauma to the brachial plexus was avoided Therefoie, we feel justified in 
advocating the anterior appioach and division of the scalenus anticus muscle 
without removal of the cervical rib 

CONCLUSIONS 

1 In about 55 per cent of the cases reviewed in our series, the cervical 
ribs were symptomless 

2 Patients with cervical ribs without symptoms should not be informed 
of the accidental finding, as this may give rise to neurosis with symptoms 
lefeiable to the rib 

3 The surgical indications depend directly on the degree and the type 
of the incapacity produced by the presence of pain, hyperassthesia, anaesthesia, 
and circulatory distuibance Surgical treatment should not be advised for 
mild, indefinite pam in the neck and shoulder 

4 The anterior approach and tenotomy of the scalenus anticus muscle are 
pieferable to the transceivical approach and lesection of the cervical rib, 
since the same relief is offeied, the procedure is less foimidable and post- 
opeiative numbness in the arm and palsy of the brachial plexus aie avoided 
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BRACHIAL PLEXUS PRESSURE BY THE NORMAL 

FIRST RIB* 

By Walter M Brickner, MD 

OF New York, N Y 

Fairly familiar now is the phenomenon of pressure on the brachial plexus 
or, sometimes, on the subclavian artery, by a supernumerary (cervical) rib 
or by a band extending from the end of a rudimentary cervical rib That the 
same pressure on the plexus may also be produced by an entirely normal first 
thoracic rib has been recognized by some of our colleagues in Great Britain 
and Australia I have found in the literatuie of no other country, however, 
any reference to normal rib plexus pressure, except an article I wrote with 
the collaboration of Henry Milch ® In that communication we discussed first 
rib anomalies, the theories concerning their formation, and the mechanics of 
rib pressure on the plexus , we cited the few recorded cases of brachial nerve 
pressure by an ahnoimal first rib (two of which were operated onf) , and 
we abstracted some repKirted cases of lesection of a noimal first rib for the 
cure of brachial pressure neuritis ^ 

It IS my purpose now to report some cases in which pain in the arm 
was relieved by carrying the shoulder in an elevated position (for the purpose 
of taking off the drag of the plexus ovei the rib) , to describe a case in which 
I resected a normal first thoracic rib for presumed brachial plexus pressure , 
and to discuss the technic of that operation 

Edwin Bramwell,* the Edinburgh neurologist, was the first to suggest (1903) a 
pressure relationship between the first nb and the first dorsal nerve root, entering the 
plexus, as an explanation of symptoms such as we now recognize as occurring with 
cervical nb, and which Buzzard had described in some of the cases he reported under 
the title “ umradicular palsies of the brachial plexus ” * And Thomas Murphy of 
Australia, appears to have been the first to resect a normal first dorsal nb for the relief 
of this condition The symptoms disappeared promptly after the operation 

Three years later, Morley," in England, reported the case of a woman of forty-two 
with wasting of the hand muscles and long-standing pain in the distribution of the lower 
cord of the plexus, which was aggravated by carrying weights and relieved by elevating 

* Read before the New York Surgical Society, February 23, 1927 
t In the previous paper a case operated on by Thorburn is classed as one of thoracic 
nb pressure because so cited by other authors and because Thorburn said the bone 
resected “ closely resembles an imperfect first dorsal nb ” It was described by him as a 
cervical nb, however, and the rontgenogram showed it to be such Morley’s case we 
grouped, by error, with the abnormal instead of the normal nb cases 

1 1 have found no addition to the literature since the above article was published 
except the brief report by Henry and Handousa,’ in Cairo, of a case of flaccid paralysis 
of the upper extremity appearing suddenly, with fever, and followed by the gradual 
development of gangrene of the second, third and fourth fingers, without sensory loss 
When the palsied arm hung, subluxated at the shoulder, the radial pulse disappeared, 
when It was lifted the pulse returned The reporters attributed the gangrene to com- 
pression of the subclavian artery at the thoracic inlet 
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the arm m a shng or oh the arm of a chair Upon resecting a normal- first nb the 
pains disappeared 

In 1920, Wheeler” resected a normal rib in a man of thirty-five for the relief of 
coldness and wasting of the hand, and weakness involving the median and radial as 
well as the ulnar nerves He had only slightly altered sensation in the fourth and fifth 
fingers, no pain, except at the outset, and decided increase of the gripping power of the 
hand when it ivas raised over the head The result of the operation is not stated 

In 1919, Stopford^ of Manchester, recorded that he had encountered within two 
years ten cases of brachial nerve pressure by a normal nb Nine of these were operated 
on (by Telford, Hey, Douglas), and seven are leported in detail 

Bramwell and Dykes ^ reported in 1921 that Sir Harold Stiles had operated upon 
“ several ” cases of brachial pressure by a normal nb, with very satisfactory results 
Only a few of these are detailed Stiles himself has not published these cases, but he has 
described the technic of the operation “ 

As some of these authors obseived, the cases tveie of the type that often 
are, and several of them had been, dubbed “ neuritis,” “ neuralgia,” “ progres- 
sive muscular atrophy,” etc A few of them were traumatic m origin, 1 e , 
the symptoms developed aftei an injury (e ff , fiacture of the clavicle) that 
caused sagging of the shoulder In most cases the symptoms developed 
spontaneously, sometimes during adolescence, but they weie often initiated 
or aggravated by exertion or dragging down on the aim by carrying heavy 
objects or wearing a heavy coat, and lelieved by elevating the arm In some 

patients the condition was worse in winter than in waim weather No pie- 

ponderance of either arm or either sex is to be gathered from the repoits 
Sometimes the earliest symptom was pain along the ulnar border of the 
foreaim In most of the cases desciibed m detail, the symptoms, as m most 
of the recorded cases of cervical nb, weie chiefly in the distribution of the 
lower trunk of the brachial plexus (eighth cervical and first dorsal roots), 
VIZ , pain 01 sensory distuibances along the inner aspect of the arm and fore- 
arm and in the fouith and fifth fingers (medial brachial cutaneous, medial 
antibrachial cutaneous, and ulnai nerves) and atiophy of the hand muscles 
(probably chiefly ulnar nerve) In some cases there was also involvement of 
the median and radial nerve sensory aieas Common symptoms were coldness 
of the hand (sometimes associated with slight duskiness), weakness of the 
hand, and pain m the arm Trophic sores are leported m two of Stopford’s 
cases Where the objective sensory disturbances are described, the loss of 
protopathic sensibility was greatei than the epicritic loss Stopfoid, who 
particularly called attention to this, had suggested that the dissociation is 
characteristic of nerve compiession 

It IS of interest, and importance, to note that in one of Stop ford's cases 
and in one reported by Bramwell and Dyke, there w^'as a cervical nb on the 
affected side (in one case on both sides), but at opeiation the pressure was 
found to be by the the normal first nb, which was accordingly resected, and 
not by the supernumerary nb, which was therefore not molested In both 
instances there was immediate lelief of symptoms 

It would appear that in the above cases of noimal rib resection the proce- 
dure was piomptly followed by relief or, more often, Iw disappearance of the 
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sensory and vascular (vasomotor) symptoms In many the pain and, if pres- 
ent, the cyanosis of the hand vanished at once Some of the cases, howevei, 
were reported within a few months after operation, and theie is no published 
record of any late results I have a lettei from Professor Stopford, dated 
December 22, 1926, in which he gives the following lepoit on the ten cases 
he published 111 1919 

Case i — I have never seen this patient again, as he was a soldier and \vzs trans- 
ferred to another command Although he made an excellent recovery after the operation, 
I understand from the letter received three months after he left my charge, that he began 
to suffer from some pain again and also vascular or vasomotor symptoms I believe 
this trouble persisted for at least a year, but the condition was never so bad as before 
the operation 

Case 2 — This patient made a verj good recovery and there was no relapse About 
eighteen months after operation, the only difference in the two hands was some weakness 
on the affected side in cold weather 

Case 3 — Made an almost complete recovery up to the time I last saw him, some 
SIX or eight months after operation Indirectly I heard that he had a recurrence of 
some trophic disturbance, but I have no absolute confirmation, as the patient lived a 
considerable distance away and did not answer my letters 

Case 4 — Perfect recovery with no recurrence of symptoms except some tenosyno- 
vitis recorded m the paper 

Case 5 — Seen two years after operation and able to carry out her duties as a nurse 

Case 6 — No further record 

Case 7 — Perfect recovery and no recurrence some two or three years after [This 
case was post-traumatic (gunshot fracture of the clavicle, with depression of the shoul- 
der) treated by muscle education and faradism, not by operation ] 

With regard to the three other patients treated in an earlier stage, as far as I have 
been able to ascertain the recovery has been complete and perfect and there has never 
been any complication since operation 

Thus of ten cases of brachial plexus pressuie by a noimal first 11b (nine 
operated on), two are believed to have hacl some recurrence of symptoms, one 
could not be followed, and the othei seven are cured 

author’s cases 

I Gertrude W , an apparently healthy married woman of fifty-two, was referred to 
me February 26, 1926, by Dr F P Keyes, of Brooklyn, because of pain in the right 
arm, which she had had most of the time since 1917 This pain was chiefly in the outer 
aspect of the arm and sometimes radiated to the hand or the neck She vohmteeied 
the ttif 01 matron that she Irked to rest her elbow on the aim of a chan because rt gave 
relief There was never any limitation of motion, but sometimes the pain was so severe 
that the patient could scarcely raise her arm She had been treated for “ neuritis ” 
without benefit No rontgenographic examination had been made 

Both upper extremities appeared quite normal There was no atrophy, oedema, or 
discoloration, and there Were no sensory, motor or reflex changes 

Above the inner end of the right clavucle the pulsation of the first portion of the 
subclavian artery was plainly visible Applying the stethoscope to it very lightly there 
was heard a loud bruit, ivinch disappeai ed when the aim was raised Neither the pulsa- 
tion nor the bruit were of the proportions that vv^ould suggest an aneurism, however , and 
no aneurism was seen m rontgenograms On the left side the pulsation of the subclavian 
was not to be seen and the sound, by stethoscope, was of normal pitch and volume 
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The radial pulses were equal, whether the arms were raised or dependent The blood- 
pressure was 165/100 in both arms 

No mass was felt in the neck There was no tenderness or apparent deformity or 
stiffness in the regions of the cervical and dorsal vcrtebrie Applying the finger-tips 
lightly on each side of the neck, about where the plexus ciosses the rib, elicited pro- 
nounced tenderness on the right side but none on the left , and somewhat greater pressure 
caused pain to shoot down the right arm, but not the left 

The heart, aorta and lungs, by phj'sical and rontgenographic examination ucie 
negative, the Wassermann reaction and the mine were also negative 

There was no drooping of eithei shoulder, and no history was elicited of any 
injury or illness that would account for the onset of the symptoms at the age of fortv-fiie 

The X-ray films of neck, chest shoulder were quite negative In the absence 
of a cervical rib, pressure by a normal first dorsal rib was diagnosed It was suggested 
that the patient consider the advisability of resection of the rib, and meanwhile she was 
instructed to carry her right shoulder raised, as much of the time as possible, bv means 
of a snug ribbon sling passing under the flexed elbow, and to learn to keep the shoulder 
“ hunched ” This she did for several weeks and with so much relief that she was 
unwilling to submit to more definitive surgical treatment 

On November 22, 1926, she reported that from March to June the pain had iiccn 
much less, in June it uias again severe for several weeks, and again uas relieved bv 
wearing the ribbon sling, since then there had alwavs been some, but never sc\crt, 
pain — worse toward evening and soon aftei arising, but relieved by elevating the shoulder 
with sling, chair arm or her own muscles Examination on that date showed no change 
in the physical signs 

2 Howard S , a rather slender man of thirty-nine, was referred to me by Dr Eh 
Moschcowitz, January 8, 1935 In 1921, he had had tight subdeltoid bursitis, with sub- 
bursal lime deposits, which had caused pain and disability for several months but gave 
no symptoms after the summer of 1922 In September, 1924, he began to suffer with 
numbness and some pain iii the fingers and arm on the left side Rontgenograms then 
showed a small subbursal deposit on that side and, with the diagnosis of subdeltoid 
bursitis, he was treated by diathermy and baking with little relief He said that m 
October, the tips of the fourth and fifth fingers were almost anicsthetic, that this 
improved and then had somewhat relapsed, and that he had a tingling sensation in the 
left hypothenar legion He complained also of moderate pain, chiefly along the inner 
aspect of the arm and forearm All arm motions were free and painless 

Examination showed Sloping shoulders and rather flabbj'^ muscles, no phvsical 
signs of subdeltoid bursitis, no loss of tactile or thermal sense in arm, forearm, hand 
or fingeis, no atrophies, no disturbance of reflexes, no difference in the two radial 
pulses whether the arms were elevated or pendent, no mass in the neck, but pam in 
the arm when moderate pressure was made on the left brachial plexus Rontgenograms 
showed no cervical or abnormal nb 

A ribbon sling, applied to keep the left shoulder elevated, gave great relief On 
January 14th the patient reported himself distinctly better, and on the 21st still better 
Exercises ivere then begun — hunching the shoulders, swinging Indian clubs, etc , — to 
develop the trapezii On February 25th the patient reported that he had Acrj little dis- 
turbance On April 20th he wrote that he had been free of all sjmptoms for several 
weeks, was delighted with the results of the treatment, and was continuing his exercises 

3 Arthur S, aged sixty-two, came to me July 22, 1926, because for three weeks he 
had had aching pain in the right side of the neck (about the third vertebral le\cl), the 
upper right scapular region, the outer side of the right arm and along the inner border 
of the forearm and hand to the level of the fifth metacarpo-phalangeal joint The pain 
disappeared wdien in bed or otherwnse recumbent, wdien the arm was raised (immediate 

861 



r 'r 


r'- 


~ -rc 'ire £5 the arm 
' -vh-in he sat 

T' Zintz.-5vi 01 or 
"h^r; rrj'Z "ner noticed 
"c am’ern Sre ten veil 
- £.rr- £' a tss'on oi 


rr 

>) 


j , 

• c 




' - V tU 


Jtr XU 

% 


M 


P- r 


iSC< HiO n- , T 


C " . 

*' ti ' ic’t :%'■ ’ ^ 

o- 1 of rtPi:'»t= Trc 




anc s^TH- 
In area on 
^ Tsrteora 
m arir' ojt 
extrexr t: 
~ c*starD- 


jr ? r" 


"S'e fc’ arc eq-al in 

u fr, fir {, ,tt5 Ti'c p-jl- tio,] 0i t!)c =ii)c 3 a> a" arten "ss ^earc niuch more 

di>.t! -th vrth t!' '■'t* 3 .r.^cojv on tK ripht Mdc than on the krt— but that I think, is 

<>! iittl' '!,! niir ii ct 7 /.t tmiiic uas ncp<^tl^t The hlnod examination \ielded m mgms 
p ' Jw cc ri'M jrt I 'n riErortri 45 urea iiitroiten, 243 uric acid, 43, creatinine, 17, 
''in* tr n7 , T’(e line \\ i‘^' rnipiin reaction 

Ui>.Ureiio'4'-imv *.h<ioi,(i a nid>nHntar\ ccr\icnl rd) on the unaffected (left side), 
iiid .'lilt V IS lilt* •'prf ted as at. anomalniis condition of tlic articulation on both sides of 
tin sixth .i.id si\ti'*h ctr.K‘1 eertihrrc 

\ rililinii vline' v,>s ipjihtfl to keep the shoulder elevated In the course of three 
uetl-s till pitn siihsukd Mrs much When the sling was worn the arm w'as quite 
romuirt.ihli 'flu pun in tin neck continued but that in the upper scapular region had 
ct tsul (ndt «iid not aggr.is.alc the eondition R> Scpteiubcr there were only occasional 
shglit puns, whicli (hs.ipjy and if the arm was raised In December, the patient reported 
til It lie hid onh slight p iin occasioiialK m the neck and shoulder, none in the arm 
or unst I ' I ' , 

t ^^rs \\ aged forli-fiie, a tall \ morons and athletic woman, an ardent pianist, 

vifi 01 i Atw 1 orK snigton, was referred to me Februarj 23, 1927, by Dr Morns 

Manges, ot New 7 ork, hccaiisc of pain in the right upper extremity Tw’clve years ago, 
dnring her seeond jiiegiuncs, she \onntcd a great deal and lost much weight Tw'o 
nifintlis before tirni slu de\ eloped rntlier actileU pain in the inner aspect of the right 
forearm and the fourth fnigci. extending from elbow to (ingcr-tip This pain w'as severe 
and eontimions until soon .ifter childhirlli Two months thereafter she de\eIoped pain 
in the' right shoulder, chii Ik in the scapwl ir region, and sometimes in the outer aspect of 
the arm i Ins listed ill (li.il suniiiKi then disappeared, and the patient w'as entire v 
well foi .ihont tliue u irs Thin agnn dining the period of an entire summer, she Jiad 
numbness m the light li mil .mil finge'is on .nwakinnig, which often passed off on rub ing, 
blit sometimes letiniu'd dining the di\ .is (mgling and burning There were then no 
pains Sinci then, .it nitgnl.it intot\ ils shi Ins h.ui pam m the right scapular region 
and binning p.iin .ilong the iniui aspeel of the light loicarm and fourth and fifth fingers 
Earl\ in (he .intinnn of lo.'t). wlnli pining piano lathii sticiiuouslj, she frequents 
noticed slight swilling ot the imens ot tin light Iniul hating for seseral minutes 
There h.is ne\ii bun o.inosis 01 swt itine ot the Iniul Few the past two wee s sie 
has had hnining .mil tmglnu' along thi imiei npcvt ot the uuht toiearm and the fourt 
and fifth fmgeis ,intl soimtinus tlu huul In'- teU void Fot the-e two weeks or more 
also, she has lud pnw w\ tlw' light sUowlikv, IvtVx' 

The pitiint h.is no pun (hiuto' the mvh* k dvw' ap'x'ox to ht rehtwed ' 
recumbencs She his aKo notux>l thtt tbs' tt’Vsh\v o\. ' " . ei s 'sspv'm when tie 
arm is raised and that the gup in hei ug'n ’ e« k le vh \s\ tlv >nn i« 

lifted abo\e tin head th.ui whui H k iU‘,\nv\n'' Fo, I'Ove Fv wxvv tint 



BRACHIAL PLEXUS PRESSURE BY NORMAL FIRST RIB 


carrying any weights m the right hand causes a sensation of weakness in that arm and 
she avoids doing so Wearing a fur coat causes this sensation of weakness in the right 
shoulder She has noticed, too, that when her arm hangs she gets numbness m the 
forearm and in the fourth and fifth fingers Active piano and tennis playing aggravate 
and sometimes appear to initiate her symptoms She has never noticed any atrophies 
or loss of sensation She has had no limitation of movement in her shoulder or pain 
on motion 

She was left-handed as a child but learned to write with her right hand She cuts 
with her left hand She has had no injury to her shoulder but had a fracture of her 
right arm and forearm m childhood, and a traumatic synovitis of her right elbow nine 
months ago She says that her symptoms are aggravated when she eats sweets and 



Pig I — Mrs M C Rontgenogram showing upper nbs 

pastries, but she has no hyperglycasmia or gljcosuria She has known that her right arm 
is a little longer than her left 

Aside from the fact that the right upper extremity is three-quarters of an inch 
longer than the left and that the patient has a double mitral murmur, plnsical examina- 
lon of the chest, neck and upper extremities is m all respects negative Rontgcnograms 
of the upper thorax, neck and shoulders are also negativ'c 

Her symptoms are tvpically those of pressure irritation of the lower cord of the 
brachial plexus 

5 Mrs M C , aged twenty-two, born in the United States, a teacher of acrobatic 
dancing, was referred to me April 21, 1926, by Dr F S Mason, of New York, because 
of very severe pain in the entire right upper extremity, coldness, slight duskiness and 
sweating of that hand, and slight oedema of the cxtremitv, felt and seen most in 
the fingers 

The condition had its beginning, rather abrupth, at the age of fifteen, and continued 
unabated and with great suffering for two vears The pain during that period was 
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severe, and the extremity was sensitive to tlic touch— so much so that for several nights 
the patient let the arm hang rather than bear contact with the bed During these "two 
years also the hand was swollen much of the time and often cold and blue In the 
second year, for several weeks, she could not raise the arm, she said, nor feel pin-pncks 
nor distinguish hot and cold She was seen by several physicians in Providence, R I, 
but none, she said, had made a diagnosis (except neuritis) and no treatment gave 
any relief 

At the age of seventeen the symptoms disappeared spontaneously In a few months 
fhev recurred, and had continued with varying severity and for periods of varying 
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Fig 2 — Mrs M C Photographs six days after resecting the first thoracic nb showing the incision 
used and its concealment by a necklace The photograph on the left appears to show slight drooping of 
the eyelid on the left (unaffected) side There was however no ptosis or Horner s syndrome on either side 


length The fiee period was usually not long, but once had been about six months At 
the time that the patient came to me she had been suffering for several weeks 

Her previous history suggested no illness or injury as a cause of this distressing 
condition, aside from which she enjoyed good health and good spiiits, and there were no 
sjmptoms (or physical signs) suggesting disturbance of any of the viscera, including 
the ductless glands The patient had five sisters and three brothers, none of whom had 
had any similar condition or any nervous affection , nor had her parents or their parents, 
brothers or sisters, as far as she knew The left upper extremity was never affected 
The pain in the right was sometimes present without any oedema, but there was never 
oedema without the pain The lattei might be at any part of the extremity but its 
maximum was in the fouith finger Raising the arm gave only very transitory relief 
The patient was in apparent good health Her general examination, and that of the 
urine and the blood, including the Wassermanr reaction, wore negative There was 
nothing in her appearance, behavioi or physical signs to suggest hysteria, even remotely 
The right hand was sufficiently oedematous to obliterate the normal cutaneous folds 
and to prevent the patient from fullj extending or fully flexing the fingers (Edema 
m the forearm and arm, scarcely noticeable on inspection, was manifest on picking up 
the skin The hand was cold, sweating and slightly cvanotic, whereas the left hand was 
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warm, dry and of normal color and skin texture The entire upper extrcmitv was ^cl^ 
hyperffisthetic, especially the hand There was no atiophy or muscle weakness, or 
material change in the tendon reflexes Aside from the hyperaisthesia there was no 
sensory alteration, protopathic or epicntic There w’as no limitation in anj mo\cmcnts 
of the extremity other than that in the fingers due to the sw'elling 

The neck and shoulders were normal on inspection No cervical rib or other mass 
w'as palpable Gentle pressure with finger-tips or stethoscope where the right brachial 
plexus crossed the nb caused pain to radiate down the arm and into the upper thoracic 
region Pressure on the left side caused no pain radiation In certain positions of the 
head a bruit or high-pitched singing noise could be heard when the stethoscope w-as 





Fig 3 — Mrs M C Rontgenogram sis days after operation to show the amount of nb resected 


pressed down over the first portion of the right subclavian artery, but not over the left , 
that, however, is a normal phenomenon, I believe 

The radial pulses were full, equal and unaffected by raising the arms The blood- 
pressure was the same in both arms Circumferential measurements showed only the 
slight difference that would be accounted for by the oedema The right upper extremity 
is, howevei, one inch longer than the left, measuring fiom spine to finger-tip — i lengthen- 
ing proportionately distributed through arm, forearm and hand The patient and her 
dressmakers had also noticed this difference The lower extremities are of equal length , 
they have never exhibited any disturbance 

Rontgenogi anis of the neck, right shoulder and uppei chest show'cd no nb or other 
abnormality (Fig i) 

This patient did not exhibit the characteristic symptoms of compression of the lower 
trunk of the brachial plexus — weakness and atrophy of the hand, anaisthesia or Inper- 
festhesia m the fourth and fifth fingers, pain and other sensorj disturbances along the 
inner border of the forearm Nevertheless, weighing all the data in her case and 
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considering the symptoms in some of the reported cases of rib compression (to which 
I shall revert), it seemed to me that heis, which appeared to be chiefly vasomotor, 
might well be caused by a cervical rib and, since she had no such supernumerary nb, 
might be due to pressure by her obviously noimal fiist nb Accordingly I advised its 
resection, to which the patient readilj' consented 

At the time of the opciatwn which was done under ether narcosis April 30, 1926, 
at the Hospital for Joint Diseases, the patient still had great pain in her arm and the hand 
was quite oedematous, cold, sweating and slightly duskv Lying somewhat on her left 
side and with the head turned to the left, a simple curved collar incision about ii to 
12 cm long was made on the base of the neck, sweeping from near the right sterno- 



Fig 4 — Mrs M C Rontgenogram eight months after operation The nb is not regenerated 


mastoideus insertion backward and outward to the trapezius, so planned that it would 
cross the plexus yet he not too far out to be concealed b> a necklace (Fig 2) Retract- 
ing the cut edges of the skin, the platvsma and the middle branch of the supraclavicular 
nerve were divided The external jugular vein was divided, between ligatures, near its 
termination The posterior bellj of the omo-hyoideus, separated from its fascial attach- 
ment, was drawn downward and forward with the sternomastoideus The layer of fat 
next exposed and lying immediately upon the emerging brachial plexus, was dissected up 
as a single sheet The transversa scapulae vessels were resected between ligatures 
as they crossed the plexus The transversa colli vessels, which in this patient ran 
through the plexus, were likewise divided on each side of it The scalenus anticus was 
identified, with the phrenic ner\e crossing it and passing down between the subclavian 
artery and vein The broad attachment to the first nb of the scalenus medius behind the 
plexus was identified, with the roots of the long thoracic nerve m and upon the hinder 
portion of the muscle 
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The second and third poitions of the subclavian arterj ran downward m a straight 
line at an angle of about 65° with the clavicle from a point that appeared to be rather 
high in the neck The vessel showed no constriction or dilatation A tlim prolongation 
of fascia running down along the artery w^as dissected off The subcla\ian \ein King 
behind the clavicle, appeared to present no abnormal feature The attachments of the 
two scaleni to the first rib w'ere readily exposed by retracting the plexus and the sub- 
clavian artery alternately bacluvard and forward No actual piessure on the medial 
cold of the plexus was demonstrated 

Intermitting the retraction on the plexus at short intervals, the scalenus medius 
w'as divided close to its insertion in the nb, cutting through all but a posterior portion, 
wdnch w'as left uncut to avoid both undue letraction of the muscle into the neck and 
damage to the posterior thoracic nerve Hugging the first rib close wuth a sharply ciincd 
elevator, it was separated from Sibson’s fascia beneatn Nibbling through w'lth a 
rongeur the nb W'as divided posteriorlv about 2 cm from the tip of the transverse process 
of the vertebra The anterior portion of the nb w'as found to drop at once nearlj a 
centimetre Again with rongeur, it was divided in front at the scalene tubercle Thus 
there was removed from beneath the plexus and artery a segment of the first nb 4 to 5 
cm in its outer circumference The cut edges of the nb w'ere smoothed with the rongeur 
The uninjured pleura w'as exposed at the bottom of the wound with what I took to be 
the first dorsal root and the first intercostal nerve lying upon it 

In order to relieve any possible pressure on the vessels by the scalenus aiiticus, this 
muscle was divided from w'lthout inwaid through three-quarters of its thickness and 
about I 5 cm above the nb, leaving an undivided internal portion to pre\ ent undue 
retraction of the muscle mass In doing this care w'as taken that the phrenic nerve was 
not injured and that the posteiior fibrous portion of the muscle, lying against the 
subclavian artery, was dnided Ihe cut surface of the scalenus medius was brouglit 
down and sutured to the undivided portion of that muscle, w’hich considerably lessened 
the large size of the dead space Although the operation w’^as practically bloodless 
throughout and there was exceedingly little oozing 111 the depth, a small rubber dam 
dram was inserted to the pleura The fat was sutured back in place over the plexus 
The platysma was reunited wuth chromicized catgut The skin w'ound was closed w’lth 
a subcuticular suture A compressive gauze dressing was held wuth adhesive plaster 
straps The patient’s condition at the end of the operation was excellent 

The next morning the torturing pain and the oedema had already completely \anishcd, 
and the extremity w^as no longer sensitive to the touch Quite cold and clamni} before 
the operation, the hand w'as w'arm and drj' and the patient could flex and extend hei 
fingers fully for the first tune in many w'eeks There w'as some numbness in the thumb 
and index finger, and pain in the deltoid region, both due to traction on the plexus They 
lasted several days 

The dram was removed m fortj'-eight hours, theie w’as no discharge whateter On 
the third day the patient w'^as out of bed On the sixth dav, after removal of the 
subcuticular suture, she w^alked to the photographic and X-raj departments of the hospital 
— w'here the pictures showung, respectiveh, the line of the incision and the amount of nb 
removed (Fig 3) w'ere then made On the eighth day she left the hospital, apparenth 
cured, and W'lth no disabilities from her opeiation other than amesthesia in the distribu- 
tion of the middle supraclavicular nerve and a scar on the neck that can be concealed 
by an appropriate necklace 

For several months she was free from all symptoms Then, m October, when ‘^he 
resumed hei dancing lessons — which included “cartwheels" and manual stretching 01 
her pupils’ thighs — there was a gradual return of the old pains and soon thereaiter, 
of the oedema, coldness and sweating of the hand Added to these there dceelojKd a 
good deal of pain in the neck, extending sometimes behind the ear sometimes into the 
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posterior aspect of the shoulder A rontgenogram m December, 1926, showed no regener- 
ation of the divided rib (Fig 4) Now she is free from symptoms two months 

Stopford has wiitten to me “ I have seen fiom time to time recurrences 
of tiouble after the operation The pain which lecurs, 111 my experience, 
diffeis fiom that seen befoie operation, and I have often wondered whether 
the cause might not be one 01 moie of the following (a) insufficient amount 
of rib removed, (b) compiession by callus or adhesion, (c) intraneural 
fibrosis, which I believe is quite common if rib compiession has persisted for 
some time befoie operation 

“In some cases where there has been jDiofound wasting of the small 
muscles of the hand, I have seen the pain relieved and the objective sensory 
distuibance reduced 01 removed by operation, but there has been little or no 
improvement in the muscles This has led me to think that when atrophy of 
the small muscles has persisted for a considerable time or is very profound, 
prognosis as regards muscular powei is bad Whether this is due to intia- 
neuial changes 01 to a profound atioph}^ of the small muscles, I am not 
prepared to say ” 

It IS, of course, possible that in my case the relapse of symptoms was due 
to too eaily letuin to manual activity It is also possible, however, that 
the condition is an obscure vasomotor disturbance (concerning which no 
neuiologist whom I have consulted has enlightened me) , that it was not due 
to nb pressure, and that the dramatic disappearance of symptoms after the 
operation was a remission initiated in some way by manipulation of the plexus 
or the artery 

-.1 have seen a quite similar case at the Hospital for Joint Diseases 

6 This was in a school girl of sixteen, born in Russia For two weeks, beginning 
abruptly and without known cause, she had had severe pain in the right arm extending 
from neck to fingers, oedema of the forearm and hand, and some cyanosis of the hand 
Full extension of the fingers was prevented by the oedema , both active and passive abduc- 
tion of the arm were inhibited by the severe pain There was exquisite tenderness in the 
neck on slight pressure over the right brachial plexus, which also caused pain to shoot 
down the arm No bruit or abnormal pulsation was noted in the neck The right deltoid 
region was exquisitely hypersensitive There were no atrophies and no objective sensory 
disturbances The brachial nerves were veiy tender in the arm The pulses were equal 
The extremities were of equal length There was no droop of either shoulder Rontgeno- 
grams were negative The symptoms subsided in a few weeks I have not been able to 
learn whether there has been any return 

In the absence of localizing sensory and motoi medial cord compression 
symptoms in my operated case, the piesumption of 11b pressure seemed to me 
nevertheless justified by various considerations Not all the rejjoited cases 
of 11b piessure relieved by operation had this lowei trunk syndrome, and some 
of the cases had symptoms quite similai to mine Thus, in Murphy’s case 
(resection of a normal fiist 11b) the symptoms had existed foi eight j'^eais 
There were “ pain, numliness, coldness, tenderness and loss of power in the 
left shouldei, forearm and hand, with swelling and dusky blue discoloration 
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of wiist and hand worse after any exertion such as tennis pla}ing 
or typewriting seveie in winter months and compaiatneh mild in sum- 
mer The arm, forearm and hand tender and painful on pressure 

throughout their whole extent There was no localization to any parliculai 
neive The hand and forearm were cold The patient could not close 

her hand Theie was some impairment of sensation m the hand and some 
wasting of the forearm On pressure over the plexus there was felt a tender 
point of 1 esistance and pain shot down the arm 

In Hvoslef’s ® case (abnormal first rib in a male) there was stead} pain 
m the left elbow ladiating to the hand, which at times became cold and pale, 
and tingling m the fingers No loot distribution appeals to haie been 
made out 

In Hauswirth’s “ case, in which a fibious band was found extending fiom 
the end of a cervical iib to the first nb, the patient, a giil of se\enteen had 
pain 111 the left shoulder, arm and forearm from pressure of aii} kind aboie 
the clavicle, pain on manipulation ot the shoulder and, later, swelling, cianosis 
and coldness of the hand and foieaim and stiffness of the fingers 

All three of the above cases weie promptly iid of their symptoms after 
lesection of the iib, but, also, all three weie reported within a few months 
of the operation 

Buzzard^ said “Results of observations had coininced him 
that pain of almost any desciiption and any distribution within the ujiper 
extiemity could be associated with the presence of cervical ribs ” He doubted 
whether there was anything about the sensoiy s}mptoms which were quite 
chaiacteristic and he referred to two cases of ceivical nb in which \asomotoi 
symptoms were the prominent features One of them had been opeiated on, 
with excellent results 

Bramwell and Dykes, discussing pressure by the fiist thoiacic nb, men- 
tioned that coldness of the hand is rei} common “ No objectne sensory 
disturbance may be detected, although vei} usually some sensor} loss, wdiich 
coriesponds more or less to root distribution, is met with, tactile sensibility 
being less affected than painful and thermal sensibiht} ” The} desciibe fi%e 
types of nb pressuie, symptomatically One of these is of “ rare cases m 
wdiich vasomotor disturbance is the striking moibid manifestation ’’ The 
vasomotor symptoms, accoiding to Todd,^ aie piobabh due to piessure on 
the sympathetic fibres m the first dorsal root 

THE lECHNIC OF RESECTION OE THE I IRSl Rill I OR RRAClIIXL 

PLEXHS PRESSURE 

The steps of the operation aie related in my case lepoit There arc, 
however, certain details that need discussion 

The Incision —Stilts, Telfoid,^- and \Mieeler, wdio described their proce- 

1[ Pupillary signs are not to be expected since these sympathetic filires arc gi'cn off 
before the nerves reach the nb In the few recorded cases of ccmcal nb v ith pupillary 
changes the supernumerary nb is presumed to hacc been only incidental to a syringomyelia 
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dures, appi cached the nh hy raising a triangular skin flap, fashioned by a 
tiansverse incision parallel to the clavicle and a longitudinal incision along 
the edge of the tiapezius (Stiles, Wheeler), along the posterior border of 
the sternomastoideus (Telford) Such an incision would leave a scar dis- 
figuring on a woman, but I do not doubt that it is necessary in dealing with 
a fat or muscular neck For other subjects, however, I found on the cadaver 
and in my leported case that the incision here described and illustrated gives 
an adequate exposure The first rib can also be leached fiom behind, as one 
does in thoracotomy for tuberculosis, by a longitudinal incision through the 
tiapezius This also would leave a scar that a woman cannot well cover, it 
would cause more or less drop-shoulder b)'- division of the trapezius and, most 
important, it would not give a free exposure of the plexus and the subclavian 
artel y, which one would want to inspect 

Hcvmostasis — The external jugular vein, the transveisa scapulae and the 
transversa colli are the only vessels beneath the platysma that require ligation , 
and if care is taken in sepaiating and cutting the nb there should be little 
01 no bleeding m the depth 

Reti action of the plexus should be as gentle as possible and should be 
intei nutted very frequently 

The Pei wstcum — A iight-angled cmved elevatoi is convenient for freeing 
the nb from its deep muscle attachments Wheeler frankly states that he 
removed the nb subperiosteally Stiles’ and Telford’s descriptions are not 
very clear on this point In my case I tiled to remove the inferior leaf of 
the periosteum with the iib Unfoitunately, the specimen was lost before I 
could examine it, so I am not suie that I did this Theoretically, at least, it 
is better to remove the periosteum with the iib, lest the lower cord of the 
jflexus, now lying on this peiiosteum, should become compromised by regener- 
ating bone Actually, howevei, this is probably not likely to happen Sub- 
periosteal resection is technicall} easier and it avoids the chance of mjuiing 
the first intercostal artery and the pleura The pleura is, however, fairly 
well protected by Sibson’s fascia, and even if it is torn a little, Stiles says 
that no harm results 

Dividing the iib is done with bone toicej5S by Telford, with bone forceps 
anteriorly and with Shoemaker’s nb sheais posteiiorly, by Stiles The first 
nb IS rather broad and lies flat over the apex of the lung I found, therefore, 
both on the cadavei and in my patient, that costotomes and bone-cutting for- 
cej3s are awkward The nb is easily divided, however, by biting thiough with 
a narrow-beaked angular rongeur This has only the inconsequential disad- 
vantage that It somewhat reduces the size of the bone resected, as a specimen 

The Scaleni — Stiles cuts only the scalenus medius Telford jiartially cuts 
also the scalenus anticus to inciease the exposure of the nb, I cut it to relieve 
any possible piessure on the subclavian artery The cut muscle retracts very 
much, greatly inci easing the dead space created by removal of the nb 
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Tel fold does not seem to make any effoil to close this space Stiles reduces 
It by sutuimg the leti acted scalenus medius to the uppermost digitation of 
the setiatus magnus I found imself unable to do this both on the cadaver 
and on im Iniiig subject J mateiialh i educed the space, howevei, by diaw- 
ing down the leti acted poition of the muscle and stitching it to the undivided 
poition In dividing the scaleni one must avoid the phienic neive on the 
anticus, and the long Ihoiacic nene on the medius 

D)aiJia(jc — In spite of the depth and the size of the dead space, if the 
wound IS di\ a diam is nniieccssai} Ncilhei Stiles noi Telford employs it, 
they depend upon the gau/c diessmg to obhteiate the space 

SUM MARY 

Theic aie cases of pam in the aim with pairesthesias and other phenom- 
ena. that aic iche\cd In clcc.iting the shouidei and by exeicismg the tiapezius 
to keep It elevated 'i hese cases, of which ihiee aie lepoited, are probably 
due to diagging of the biachial jilcvus ovei the fiist iib 

Theie aie nioie seveie cases in which all the jihenomena of piessuie by 
a ccivical iih aie pioduced In the piessuie of an abnoimal oi ev^cn a normal 
hist Ihoiacic iib Scveial have been cuied bv resection of the fiist rib The 
technic of (he ojieiation is desenbed 

When 0[)ciating upon a case of ccivical iib, it is impoitant to obseive 
whetiiei the piessuie to he lehcved is due to this supeinumeiaiy, oi to the 
normal fust, nb 

Two cases aie lepoitcd of inteimittent seveie pain and cedema in one 
upper cMiemitv. occuiimg in adolescent females and peihaps due to plexus 
prcssuie In the fiist nb 
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PRIMARY ULCER OF THE JEJUNUM^ 

By I S Ravdin, M D 

or PniLADCLPiiiA Pa 

FfiOM SUHGICVL DI\ ISION B (pH C P MUI LER) HOSPITAL OF THE UNH LRSITl Or PENNSA L\ \NIA 

Thai pnmaiy ulcei of the jejunum is a lare lesion is evident fioin the 
fact that up to 1921 none had been obseived at the Mayo Clinic A patient 
suffeiing from such a lesion came undei our care in September, 1925 

TJic patient, S K (History Nos N S 6606-7218), was first admitted to the 
University Hospital in August, 192^, with a chief complaint of pam in the epigastrium, 
belching, vomiting and loss of weight 

He had been troubled foi six months with constipation and dull upper abdominal 
pain, with gaseous eructations and vomiting The pain would occur about two houis 
after eating, was in the epigastrium and right upper cjuadiant and radiated across the 
upper abdomen to the left, occasionally to the back, but never dowinvard The taking 
of food did not relieve him, m fact it made him so much w'orse that he reduced his 
diet to such an extent as to cause a loss of thirt3f-seven pounds in w'eight Sodium bicar- 
bonate ga\c some temporary relief, but this was usually due to the vomiting which it 
induced He had never had any hiematemesis or jaundice 

His past medical history was negative 

The physical examination was negative except for slight tenderness in the right 
lower abdomen There w'as no abdominal ngiditj', no distention and no masses were 
palpable 

The tentative diagnosis w^as duodenal ulcer 

The laboiatory findings w'cre as follow'S Blood count Red blood-cells, 5,000,000, 
liiemoglobin, 100 per cent , W'hite blood-cells, 9700, polj'moi phonuclears, 62 per cent , 
lymphocytes, 30 per cent , large mononuclears, 5 per cent , transitionals, 3 per cent 
Urine Negative Wassermann Negatue Gastric analj^sis 
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X-ray (G I ) Stomach negative Duodenum uncertain Colon Ptosis of right 
side, considerable stasis No tenderness over a visualized appendix 

Operation, September 3, 1925 Appendectomy Operator, Dr G P Muller Right 
rectus incision The stomach and duodenum and gall-bladder were carefully examined 
for evidences of disease, but none were found The duodenum was m a somewhat high 
position, but w'as otherwise negative The appendix was felt bound down in the right 
iliac fossa The upper abdominal wound was closed 

A McBurney incision was then made and a chronically diseased appendix was 
removed through this incision There were numerous pen-appendiceal adhesions 

Read before the Philadelphia Academy of Surgery, February 7, 1927 
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After operation the patient vomited daily The vomitus was bile-stained He was 
discharged from the hospital on September ig, 1925, with instructions to report back to 
the follow-up clinic in one month 

He did not leturn until November iS, 1925 Since discharge he had become progres- 
sively worse The X-ray examination at this time showed a high jejunal obstruction 
Tbe abdomen was scaphoid, the peristalsis was about normal and no masses were palpable 
There was some tenderness m the mid-abdomen 

The plasma CO was 100 volumes per cent , but after giving him ammonium chloride 
by bowel, this was reduced to 78 volume per cent He was given enteroclysis of tap 
water and saline hypodermoclysis for twentj^-four hours before operation, whieh was 
performed by Doctor Muller on December 1, 1925 

Operation — Resection of jejunum, gastro-enterostomy — posterior method Dr G P 
Muller Left rectus incision When the peritoneal cavity was opened, a small contracted 
bowel presented itself This was followed upward toward the jejunum About twelve 
inches from the duodenojejunal flexure a loop of dilated small bowel was encountered 
On bringing this up into the wound the site of obstruction was easily seen This 
consisted of an annular, sclerosing mass encircling the jejunum, wdnle in the surrounding 
mesentery were numerous large lymph-nodes 

It was felt that the mass was either a sarcoma or a carcinoma Resection appeared 
imperative so that this w^as done and the bowel brought together by end-to-end anas- 
tomosis A posterior gastro-enterostomy w’’as then done, the loop used being distal to 
the anastomosis 

The patient stood the operation quite w'ell and was returned to the ward in good 
condition 

For two days his convalescence w'as uneventful, but on the evening of December 3, 
he began to vomit A Jutte tube w^as introduced into the stomach for drainage The 
abdomen became soft, the gastric distention w'as relieved and the patient improved 
considerably for twenty-four hours The following day W'e gave him glucose and 
insulin intravenously On December 7 his condition became w'orse, he began to vomit 
large amounts of bile-stained fluid, the pulse rose rapidly and his appearance w'as that 
of a high intestinal obstiuction 

Under gas-local aiTesthesia I opened the abdomen w'lth a high left rectus incision 
The stomach was opened along the greater curvature and the gastro-enterostomy opening 
was found There was a great deal of bile-stained fluid m the stomach w'hich 
W'as aspirated 

One rubber tube w'as placed m the efferent and one in the afferent loop of the 
jejunum One tube was also placed through the pylorus into the duodenum 

The majoi portion of the opening in the stomach was then closed and the small 
gastrostomy opening was allowed to remain This w’as brought up into the wound 
and fixed to the rectus sheath The tubes w'ere sutured to the W'all of the stomach 

He improved temporarily, but on December 9 developed circulatory incompetency 
with cyanosis and dyspnoea, and died 

The pathological report on the specimen removed w'as Gross examination Speci- 
men consists of part of the jejunum, which is the seat of a rather large, irregularly 
outlined ulcer The lymph-glands in this region of the jejunum were extremely large 
and pressing against the wall so as to produce a bulging w'lthin the lumen of the gut 
Microscopic examination Sections of the gland show chronic inflammatory tissue 
Sections from the ulcer margin show chronic inflammatory tissue 
Diagnosis Chronic lymphadenitis and chronic jejunal ulcer 

Etiology — As yet no one has offered a satisfactory explanation of the 
etiology of peptic ulcei in general Focal infection has been given consider- 
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able place in the factors to be consideied, but why this should account foi 
the almost universal occurrence of ulcei in the pyloric anti urn and the fiist 
portion of the duodenum needs fuithei elucidation That that portion of the 
intestine which extends fiom the papilla of Vatei to the aggregated lymph 
nodules of the intestine is singulaily fiee from ulcei ation can be seen when 
I have been able to find only twenty-foui cases of pi unary jejunal ulcer m 
the liteiatuie The ulceration of the ileum which occuis in the various specific 
infections is the result of the invasion of the aggregate lymph nodules The 
solitary lymph patches of the jejunum aie not so pi one to invasion in these 
diseases Moreovei, chiomc ulcei rarely lesults aftei acute ulceration of 
the lymph follicles in the specific infections Whatever the initial cause of the 
neciosis m the usual ulcer of the duodenum and stomach the acid gastiic 
juice, although not the exciting cause, is suiel}^ a veiy definite contiibutoiy 
factoi m maintaining its chronicity In fact, it is piobable that it is the decid- 
ing factoi which explains the piepondeiance of chiomc ulcei s occurring above 
the entrance of the pancreatic ducts Can this acidity be a factoi m the 
primal y jejunal ulcei s^ 

The acid of the contents of the stomach is neutralized aftei passage into 
the duodenum McClendon in estimating the pH of the lower part of the 
human duodenum found that this \aried fiom 4 5 to 5 i and in the ileum 
fiom 5 9 to 65 However, thcie is no hydrochloric acid present m the 
jejunum and the slightly observed acidity must be due to weakly dissociated 
acids On the other hand, although hydrochloiic acid has been neutralized 
and pepsin inactivated by the time that the chyme has reached the jejunum, 
proteolytic digestion takes place through the action of trypsin 

Yosaishimodaira believes that the jejunal ulcers are the result of an 
intense vaso-paralysis with local necrosis due to stasis and distuibed nutiition 
Whatever the cause of the local necrosis, tiyptic digestion can act simi- 
laily to peptic digestion m preventing the repair of the ulcei by cicatrization 
It has been supposed by some that jejunal ulcer may occui after diseases 
that destroy the efficiency of the pylonc portion of the stomach 01 that 
inteifere with the 1101 mal chaiacter of the gastric or duodenal secretion 
Suffice It to say that with three agencies present in the intestinal tract to neu- 
tralize any excess acid, each of which possesses sufficient alkali to neutralize 
the hydiochloiic acid of the gastiic juice, it is highly improbable that peptic 
digestion as such plays any pait in the occurience of jejunal ulceration In 
the jejunal 01 marginal ulcei s which follow gastro-jej unostomy the acid 
gastric juice is undoubtedly a factor, but these secondary ulcers do not come 
within the scope of this paper 

Richardson recently, and Fiankel earlier, have suggested the piobabilit}'' 
of syphilis as the cause of this lesion It is well known that syphilis affects 
the jejunum more often than any other pait of the small intestine The ten- 
dency to foim an ulcerated ring around the bowel and the frequency of per- 
foration have suggested this etiology Weiss found perfoi ation seven times 
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in a senes of thiity-four cases of intestinal syphilis On the contraiy, how- 
evei, syphilitic ulcers are usually multiple and in the cases reported most 
of the ulcers have been single Since the use of the Wassermann reaction 
or its modifications only one of the leported cases has had a positive reaction 
foi syphilis 

Pathology — ^These ulcers probably begin as acute ulcers and pass on to the 
chionic stage The ulcers reported have as a rule been rounded and clear 
cut with punched-out edges The mucosa is much more affected than the 
deeper tissues In cross-section they have a terraced sti uctui e This accounts 
for the fact that m the cases with peiforation the serosal opening has been 
extremely small In the jejunal ulcers there is apt to be considerable inflam- 
matory reaction, so that enlaiged mesenteiic nodes, the result of chronic 
lymphadenitis, aie fairly common 

In one of Richardson’s cases and in thiee otheis in the literature besides 
oui own, the ulcer caused an annular constriction As a lule it affects a 
limited portion of the ante-mesenteric border of the jejunum Since there 
is a marked chiomcity m many of the opeiated cases, it is not unlikely that 
jejunal ulceiation may be the foreiunner of jejunal caicinoma 

Symptomatology — I have found it exceedingly difficult to form a com- 
posite clinical pictuie of this condition from reported cases Many of these 
have no clinical history in the repoits and otheis are entirely inadequate 
In those in which a complete history is given, the symptoms vaiy so widely 
that a definite clinical history of the composite type is difficult The lesion 
occurs with greater frequency m the male, the ratio being about 7 to 2 The 
age vanes from seventeen to fifty-seven, although the majorit}'^ of the cases 
occui between the ages of thiity and fifty 

In many of the cases the histoiy is similar to that seen in gastric 01 duo- 
denal ulcei A history of “ stomach trouble ” or “ indigestion ” lasting for 
a peiiod of months or yeais is present in many of the reported cases In 
other cases the symptoms weie of exceeding!}^ short duiation, while in some 
perforation apparently was the fii st sign of an inti a-abdominal lesion 

Pain, often associated with the ingestion of food, has been a piedominant 
symptom It is true that the onset of this pain is delayed for a period often 
much longer than that seen in the usual pejDtic ulcei The ingestion of food 
has in some instances leheved the pain while m others, as in our case, this 
lelief did not occur It would appear from peiusal of the leported cases 
that those patients obtaining relief after the taking of food had ulcers very 
close to the duodenal-jejunal flexuie The jiain in many of the cases was in 
the mid-abdomen just above the umbilicus 

Veiy few of the reported cases sought lehef until obstiuctive symp- 
toms 01 jierfoiation took jdace In opeiatmg for obstiuction or perforation 
of the alimentary tract, the jejuno-ileum must be considered as a possible 
site for the pathology In the cases operated on foi chronic ulcei of the 
stomach and duodenum and wheie no ulcei is found after careful inspection, 
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it would be advisable to inspect the upper jejunum In several of the cases 
reported gastro-jej unostomy was perfoimed m ordei to relieve the “dys- 
pepsia” which was supposedly due to duodenal ulcer In these cases the 
ulcer was distal to the jejunal loop which was used for the anastomosis, and 
it was some time later that the intestinal ulcei was found to be the leal 
cause of the patient’s trouble Although vomiting is a fiequent symptom in 
those cases having obsti uctive symptoms, haematemesis has iievei been noted 

In the peifoiated cases the location of the pain is at first m the mid- 
abdomen, but lapidly becomes generalized The boaid-like rigidity which 
lapidly appears is like that seen in peifoiated jieptic ulcei 

In the chionic cases the only possibility of diagnosis would appear to 
depend upon jejunal stenosis as demonstiated by the X-ray 

Ticaimcnt — When the diagnosis is made theie is no alternative to suigical 
treatment Unlike peptic ulcei there is no so-called medical treatment In 
those cases wheie an annular giowth with enlaiged mesenteiic glands is 
found, the question of malignancy must be kept in mind Such a case we 
have recently had and it so closely resembled the case I am repoiting that 
It was not until the pathological lepoit was obtained that we knew the 
difference in the two Since so many of the lepoited cases have gone on to 
perfoiation, lesection of the jejunum will offer the best oppoitunity of future 
well being 

CASES IN THE LITERATURE 

Since the data of many of tlie reported cases is so meagre, I am giving the name 
of the author and a very few notes on each case 

1 Sestier, 1829, perforation, death 

2 Wagner, 1858, male, eighteen, trauma to abdominal wall, perforation and death, 
no operation 

3 Perroud, 1S67, male, thirty-two , perforation and death , no operation 

4 Reverdin, 1867, male, fifty-five, perforation and death, no operation 

5 Parenski, 1876, male, forty-five, perforation and death 

6 Rufz, 1843, male, thirty-six , perforation and death no operation 

7 Simpson, 1897, male, fifty-six, perforation and death no operation 

8 Taylor, 1865, male, fortv-five , trauma, perforation, death 

9 Brigidi, 1893, perfoiation of ulcers of jejunum and ileum, no operation, death 

10 Dodson, 1906, male, fifty-seven, trauma to gioin, perfo’-ation and death, no 
operation 

11 Jankowski, 1908, male, forty-eight, perforation and death, no operation 

12 Hugh Lett, 1909, female, fifty-four, small perforation of chronic ulcer, suture, 
recovery 

13 Bryan, 1916, male, forty-eight, perforation, operation, death 

14 Murphy, 1916, male, sixty-two, operated for duodenal ulcer, but also found 
jejunal ulcer 

15 Richardson, 1922, male, forty-seven, perforation, excision of ulcer, recovery 

16 Richardson, 1922, female, forty-eight, perforation, enterectomy, recovery 

17 Cade, 1913, male, twenty-five, perforation, death 

18 Walton, 1922, female, forty-five, enterectomy, recovery 

19 Schoo, two cases found at autopsy’^ 

20 Rotgans, 1909, found one in patient operated on for gastric ulcer 
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21 Schmilinski, 1910, female, sixty-three, chronic stenosing ulcer, enterectomy, 
recovery 

22 Letulle, 1895, male, eighteen, perforation and death 

23 Kretschmer, 1920, male, thirty-nme, resection 
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OBSERVATIONS ON PEPTIC ULCER (Continued) 

IV PATCH TRANSPLANTS OP JEJUNUM IN THE STOMACH f 

By Charles Bruce Morton, MD 
or Rochester, Minn 

FELLOW IN sunacni, duision op fnpluimental suhceui and patiiologa, the maao foundation 

This study was made m ordei to deteimme the effect of surgical duodenal 
drainage on the mucosa of patches of jejunum of whole thickness transplanted 
into the wall of the stomach Patches of jejunum with intact circulation were 
substituted foi seveial difteient portions of the gastric wall The fate of 
these patches was studied foi long penods both befoie and after surgical 
duodenal diainage, an operation known to pioduce ulcer of the duodenum 
and jejunum 

Takats and Mann have reviewed the woik of previous workers in this 
field and studied numbeis of jejunal patch transplants m the stomachs of 
dogs and found them quite satisfactoiy In their experiments they found 
veiy few ulceis and those only on patches situated on the lessei cuivatuie 
of the stomach neai the pyloius 

In a previous paper I revie-wed some of the many procedures that have 
been devised to pioduce ulcers in the gastro-intestinal tracts of experimental 
animals Acute lesions have been induced by many investigators but few 
have been able to produce chionic types of ulcei Piobably the most success- 
ful piocedure was desciibed by Mann and Williamson, who devised an opera- 
tion for suigical duodenal drainage which induced typical chionic peptic 
ulcers in dogs in more than 90 per cent of experiments These ulcers were 
produced in the duodenum and jejunum and were grossly and microscopically 
almost indistinguishable fiom peptic ulcers encountered clinically I also 
reported the production of peptic ulcers in the stomachs of dogs In my 
experiments peptic ulcers of the jejunum occurred in almost 100 per cent 
of cases following surgical duodenal drainage, and when areas of gastric 
mucosa were excised following the opeiation for surgical duodenal drainage, 
healing of the denuded areas was always delayed The delay in healing was 
most marked in denuded aieas on the lesser curvature and in more than 
50 per cent of these experiments typical chronic peptic ulcers developed in 
denuded areas on the lessei cui\ature In other pievious papers I reported 
work done on various othei phases of experimental pioduction of chronic 
pejitic ulcers 

Method of Expeumcntatwn — Because surgical duodenal drainage 
letaided the healing piocess in the stomach and frequently induced ulcei a- 
tion in denuded aieas on the lesser curvature, I performed a senes of 

* See Annals or Surgery, February, 1927, vol Ixxxv, p 207 

t Submitted for publication, February 7, 1927 
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experiments to determine how suigical duodenal drainage would alfect 
patches of jejunum transplanted into various portions of the wall of the 
stomach All experiments weie peifoimed on normal, healthy dogs and 
for all operative procedures ether ansesthesia and aseptic technic weie 
employed No i ubber-covered or othei intestinal clamps and no unabsorbable 
sutures weie used in any of the opeiations 

All animals weie used first for contiol experiments A patch of jejunum 
was transplanted into various portions of the wall of the stomach, the lesser 
curvature, greater curvature, anteiior wall and posterior wall Patches were 

obtained by lesecting a 


loop of jejunum about 5 
cm m length with its 
mesenteric ciiculation 
carefull}' preserved The 
loop of jejunum was 
then split longitudinally 
opposite its mesenteric 
attachment and trimmed 
ro an approximately cir- 
culai shape about 5 cm 
in diameter designed to 
1 eplace a resected ai ea of 
gastiic wall of similai 
size and shape The 
patch was sutured into 
place with its own 
mesenteiic circulation in- 
tact and the continuity of 
the intestine was reestablished by end-to-end anastomosis Following this 
operation animals were kept for long periods They received the usual care 
and regular diet of noimal dogs All of them remained in excellent condition 
At various intervals after the first operation the condition of the patch 
of jejunum was carefully observed at laparotomy Frequently at the same 
laparotomy the operation for surgical duodenal drainage into the ileum was 
performed as desciibed by Mann and Williamson and repeated by me 

Following this operation animals were carefully observed for evidence of 
ulcer Milk and syrup were added to their diet for the maintenance of normal 
nutrition Most of the dogs lemained in good condition until the ulcer 
(which developed at the usual site in the jejunum) became a definitely chronic 
lesion From large series of experiments with surgical duodenal drainage 
it has been found that the dog’s nutiition, except for an initial decrease in 
weight immediately after operation, does not decline appreciabh'^ until the 
ulcer in the jejunum has progressed to a considerable degree of chronicity 
Final observations on the condition of the jejunum and of the stomach with 
Its patch of jejunum were made at necropsy 
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Results — ^Theie were twenty-one expenments m which patches of jeju- 
num of whole thickness were transplanted into the wall of the stomach 
In thirteen of these expenments the patch was inserted in the lesser cuivature 
of the stomach near the pylorus In the remaining eight expenments the 
patch was placed in various other regions of the stomach Patches were 
observed at various intervals from thirty-six to foui bundled and nineteen 
days following their tiansplantation 

In only one case was an ulcei found m any of the twenty-one patches 
This was an ulcei i 5 by o 7 cm found at necropsy one hundred and sixty- 
three days aftei the patch had been transplanted The patch in which this 
ulcer was found had been placed on the lessei curvature neai the pyloius 
(Table I ) 

Table I 


Senes of Jejunal Patches 


Dog 

Patch placed 
m stomach 
date of 
operation 

Situation of patch in stomach 

Patch 
e\plored 
date of 
operation 

Condition of patch 

Time 

interval, 

days 

I 

1-30-25 

Lesser curvature near pylorus 

3-25-26 

Normal 

419 

2 

7- 9-25 

Lesser curvature near pylorus 

2- 1-26 

Normal 

175 

3 

7-27-25 

Lesser curvature near pj^orus 

2- 1-26 

Normal 

157 

4 

7-27-25 

Lesser curvature near pylorus 

2- 1-26 

Normal 

157 

5 

7-28-26 

Lesser curvature near pylorus 

wm 

Ulcer on patch, 

I 5 by I cm 

163 

6 

7-28-26 

Lesser curvature near pylorus 

9- 2-26 

Normal 

36 

7 

7-29-25 

Lesser curvature near pylorus 

mmam 

Normal 

190 

8 

8- 7-25 

Lesser curvature near pylorus 

2- 4-26 

Normal 

181 

9 

9- 7-25 

Lesser curvature near pylorus 

1-20-26 

Normal 

135 

10 

9- 7-25 

Lesser curvature near pylorus 

1-22-26 

Normal 

137 

II 

9- 7-25 

Lesser curvature near pylorus 

1-25-26 

Normal 

140 

12 

9- 9-25 

Lesser curvature near pylorus 

1-25-26 

Normal 

138 

13 

9- 9-25 

Lesser curvattire near pylorus 

1-20-26 

Normal 

133 

H 

3- 9-26 

Antenor wall near pylorus 

6- 7-26 

Normal 

90 

15 

3-10-26 

Anterior wall near pylorus 

6- 7-26 

Normal 

89 

16 

3-10-26 

Middle of antenor wall 

6- 7-26 

Normal 

89 

17 

3-11-26 

Middle of postenor wall 

6-10-26 

1 

Normal 

91 

18 

3-18-26 

Middle of posterior wall 

6-10-26 

Normal 

84 

19 

3-23-26 

Middle of greater curvature 

7- 1-26 

Normal 

100 

20 

3-23-26 

Anterior fundus region 

1 6-11-26 

Normal 

80 

21 

3-23-26 

Antenor fundus region 

6-1 1-26 

Normal 

80 


50 
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In thuteen expeiimenls surgical duodenal drainage was instituted after 
tiansplanted patches of jejunum had been normal for fiom eighty to four 
hundred and nineteen days In five of these experiments the patches had 
been inserted in the lessei cui vature neai the pyloi us In three of this number 
typical chronic ulcers were found in the patches at necropsy seventy-seven, 
thnty, and thiity-nine days, respectively, following suigical duodenal drain- 
age (Fig I ) In the remaining eight experiments in which the patches 
had been placed in various other sites in the stomach (Fig 2) only one ulcer 
was found following suigical duodenal drainage This was not a chronic 
ulcei but was meiely a small supeificial eiosion found in a patch in the 
anteiior wall (Table II ) 

Table II 

Senes of Jejunal Patches After Duodenal Drainage 



Jejunil patch 


Duodenal drain- 
age date of 
operation 1926 

0 

M 




Dog 

1 

i 

Situation in stomach 

i 

Duration 

da>s 

Date of 
necropsy 

Condition of patch 

Time interval 
days 

Ulcer in jejunum 

I 

Lesser curvature near pylorus 

419 

3-25 

6-22 

Normal 

89 

None 

2 

Lesser curvature near pylorus 

175 

2- I 

4-19 

Ulcer 2 by I 5 
cm 

77 

None 

3 

Lesser curv'ature near pylorus 

157 

2- I 

3 -3 

Ulcer 2 by I 5 
cm 

30 i 

i 

I by I cm 

e 

Lesser curvature near pylorus 

157 

2- I 

3-12 

Two ulcers, one 
perforated 

39 

i 

2 by I cm 

5 

Lesser curvature near p)'lorus 

190 

2- 4 



M 


6 

Anterior wall near pylorus 

90 

6- 7 

m 

Normal 

28 

None 

7 

Anterior wall near pylorus 

89 

6- 7 

1 

7-30 

1 

Normal 

47 

Perforating ulcer, 
I cm 

8 

Middle of anterior wall 

89 

1 

6- 7 

B 

Normal 

28 

Perforating ulcer, 
3 by 2 cm 

9 

Middle of posterior wall 

91 

6-10 

7-30 

Normal 

50 

I by I 5 cm 

10 

Middle of posterior wall 

84 

6-10 



50 

3 by 3 mm 

II 

Middle of greater curvature 

100 

7 - I 

1 

7-30 

! 

i Normal 

29 

8 by 8 mm 

12 

Anterior fundus region 

80 

6-1 1 



7 

None 

13 

Anterior fundus region 

80 

'5-11 

1 

6-29 

Superficial 

erosion 

18 

2 5 by 2 cm 


Dtscii sswn — These expei iiiients show that there is a definite tendency 
toward the foimation of peptic ulcei on the lesser curvature of the stomach 
Patches of jejunum transplanted into various portions of the wall of the 
stomach, and thus subjected to an unfavorable acid environment, when 
obsei ved foi long periods remained normal except in one case In this case 
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a chronic peptic ulcer developed in a patch in the lesser curvature of the 
stomach Patches Avhich had remained noimal foi long periods m spite of 
the unfavorable acid environment in the stomach were then subjected to con- 
ditions produced by surgical duodenal drainage Except for a superficial 
erosion in a patch implanted in the anteiior wall of the stomach, ulcers 
developed only m patches in the lesser curvature of the stomach Typical 
chronic ulcers dcA eloped in three of five patches m this situation 

The formation of ulcer in jejunal patches following duodenal drainage 
indicates that the environment of the jejunal transplants had been rendered 



Fig 2 — Photograph of stomach shov ing typical peptic ulcer in yejunum follov ing surgical duodenal 

drainage and normal patch in anterior i^all 


Still more unfa^orabIe, and may be fairly attributed to that disturbance of 
acid-alkali balance in the stomach which duodenal drainage might be expected 
to induce 

These findings are in accord wnth clinical statistics which show that a very 
high percentage of all ulcers of the stomach occur on the lesser curvature 
The} are also in accord with data of experiments previously reported by me 
m which I found that surgical duodenal drainage had a very marked effect 
on the process of healing in the stomach Areas denuded of mucosa in 
\arious regions in the stomach healed readily under normal conditions, but 
when subjected to the acid-alkali imbalance m the stomach caused by surgical 
duodenal drainage showed marked dela} in healing Areas on the greater 
curvature healed completely wdiile areas on the lesser cur\ature healed \er} 
sluggishly and w^ent on to chronic peptic ulceration in as high as 62 5 per cent 
of prolonged experiments 

The lesser cunature is the “ jNIagenstrasse, ’ the gastric street, as 
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expressed by Aschoff and others It bears the brunt of the mechanical trauma 
administered to the gastric mucosa in the process by which the forces of 
muscular contractions empty the stomach The stomach impels ingested 
material most directly along the lesser curvature to expel it through the 
pylorus and the lines of force exerted by the contracting gastric musculature 
tend to converge along the lesser curvature 

The acid-alkali imbalance in the stomach resulting from surgical duodenal 
drainage and the relatively exposed position of the lesser curvature in relation 
to trauma m the emptying process in the stomach seem to be impoitant factors 
in explaining the presence and site of the ulcers found in these experiments 
The patch of jejunum transplanted into an environment to which it was not 
accustomed may well have served as a point of least resistance The impor- 
tance of these factors in cases of clinical peptic ulcer is suggested by the close 
parallel between clinical statistics and experimental data 

SUMMARY 

Some of the pievious woik on autoplastic transplantation of patches of 
jejunum into the walls of the stomach and on the experimental production 
of peptic ulcers has been reviewed 

Twenty-one experiments on dogs weie described in which patches of 
jejunum with intact mesenteric circulation were transplanted into the wall 
of the stomach at various points and observed for periods as long as four 
hundred and nineteen days All patches remained in normal condition except 
one In this case a chronic peptic ulcer developed in a patch in the lesser 
curvatuie of the stomach 

Thirteen experiments were desciibed in which patches that had remained 
normal for long periods up to four hundred and nineteen days were subjected 
to the acid-alkah imbalance in the stomach resulting from surgical duodenal 
drainage Patches were in various regions of the stomach Except for a 
superficial eiosion which developed in a patch in the anterior wall of the 
stomach ulceis developed only in patches in the lesser curvature Typical 
chronic ulcers developed in three of five patches in this situation 

The acid-alkah imbalance in the stomach and adjacent intestine resulting 
from surgical duodenal drainage and the i datively exposed position of the 
lesser curvatuie in relation to trauma m the emptying piocess in the stomach 
were suggested as important factors in explaining the jjresence and site of 
the ulceis found in the experiments The possible relation of these factors 
to clinical problems was mentioned 
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MESENTERIC CYSTS 
By William Blaine Swartley, M D 

or PlIILADELPIIIA, Pa 

FROM TIIL DEPARTMENT OF SURGUU OF TIIL CmMANTOWN DISPFSSVR^ AND HOSPITAL 

Cysts of the mesenteiy aie inteiesting because of their history, rarity, 
origin and disputed classification, the infrequency of their being diagnosed 
and as a cause of intestinal obstruction 

The first case, a female child, who had intestinal obstruction as a result 
of the cyst occluding the bowel, was an enterogenous cyst opeiated upon 
May 5, 1924 The second, an adult male, was operated upon b) Dr Charles 
F Mitchell, Maich 26, 1925 This sac contained a sebaceous-hke material 
and was thought to be a dermoid Othei cases have been reported by fellows 
of the Philadelphia Academy of Suigeiy Dr H C Deaver,^ Congenital 
mesenteiic cysts, 1909 Dr Chailes H Fiazier,- Mesenteric cysts with a 
report of a case of sanguineous cyst of the mesenterj'^ of the small intestine, 
1913 Dr Thomas A Shallow,* Enteio-mesenteiic cysts, April, 1925 Dr 
William J Ryan,"* Omental cysts, October, 1926 

Histoiy — Their histoiy has been divided b} Braquehaye into three 
peiiods, and Ney and Wilkinson,'’ in 1911, suggested a fourth 

Fust Pcuod — The first case lecorded was by Beneviem, a Floientine 
anatomist, in 1507 He found it accidentally at autopsy, and characterized it 
as an anatomical maivel Tulpio, Morgagni and others, fiom that time 
until about 1850, repoited cases, but in each instance, the tumor was dis- 
coveied only at the post moitem 

Second Pcuod — Fiom 1850 to 1880, a few weie treated by operation, but 
almost invariably upon a wiong diagnosis and with a uniformly fatal result 
Thud Poiod — Fiom 1880 to the present time Many weie reported in 
which a diagnosis was made befoie celiotomy and were then tieated with 
good lesults chiefly by Fiench suigeons, among whom Pean, Millard, Tillaux, 
and Merklen were especially worthy of mention 

Ney and Wilkinson, 111 1911, suggested a Foitith Pcuod fiom 1900 to 
the present time, commencing at the time of Dowd’s"^ inteiesting theor}^ — 
“The oiigin of mesenteric cysts from embryonic sequestiation,” and extend- 
ing to the present day 

Cysts of the mesenteiy aie among the smqjcol imitics In text-books, the 
subject IS eithei omitted altogether or dismissed in a few brief sentences 
However, Dowd states that reports indicate that mesenteric cysts are being 
removed at least as often as once a month and if microscopical examination 
of their walls and chemical and microscopical examinations of the contents 
are made, the entire subject should be soon un derstood Cj'^stic tumors of 

* Read before the Philadelphia Academy of Surgery, February 7, 1927 

SSfi 



MESENTERIC CYSTS 


the mesentery aie piobably moie uncommon than similar lesions of any of 
the other structures of the abdominal cavity 

In 1886, Augagncur® found that 18 out of go cases of tumors of the mesentery 
were cystic Arekion," iSgr, gave reference to 81 reported cases In 1S92, Braqueliayc 
(!oc cit) added 23 to Ins number, making 104 In 1897, Moymhan “ reported nine 
additional cases and Dowd {loc cit ) m 1900, collected from literature 32 cases This 
makes a total of 145 cases Dowd, however, stated that many of these are not reported 
sufficiently in detail to make them reall}'^ intelligible 

Edward G Jones” says that Lawson Tait is said never to have seen a mesenteric 
cyst and Spencer Wells only two Dr L L McArthur, of Chicago, stated m 1912 
that he had never seen a chylous cyst of the mesentery and quotes the late A H 
Ferguson as having the same experience In 1912, Friend,” of Chicago, collected fifty- 
two cases of the ch3dous type and in 1913, A L Benedict,” of Buffalo, supplemented 
Friend’s list, bringing the total to nmety-six The chylous type embraces approximately 
one-half of the mesenteric cysts, so that about 200 m all can be found m medical literature 
F Rosenbladt,” m 1915, stated that about 200 isolated cases were recorded in 
literature This excludes omental C3’’sts which are usually classed under mesenteric 
ctsts and are, no doubt, similar in structure and oiigm Doctor R3an states that there 
have been but forty-four cases of omental cysts reported since 1852, when Gairdner 
reported an autops3' specimen before the Pathological Society of London Cysts may 
occur in the earious parts of the mesentcr3' Dowd (Februar3, 1921) stated that no 
case has occurred m the mesenter3' of the appendix, but one sees no reason wh3' it 
should not occur there as well as in any other region ot that structure and in all 
probability many have been found there In reviewing the literature, I have found 
that m 1913, Willems, W,” reported a dermoid C3st between the layers of the 
mesoappendix 

Carter,’® in his article in 1921, says that there hare been between two and three 
hundred cases reported including all varieties 

Higgins and Lloyd,” 111 Jub'-, 1924, stated that about 250 cases have been published, 
chiefly by surgeons, since the first case described by the Florentine anatomish Benevieni, 
in 1507 

The genesis of meseatenc cysts was a very obscuie subject until rathei 
recent 3 ears A considerable amount of speculation has been indulged in an 
attempt to explain the origin of the cystic tumors of the mesenteiy The 
ideas of the older pathologists were indefinite Such cysts were attributed 
variously to lymph stasis, with resultant dilatation of a lymphatic gland or 
vessel, and to cystic degeneiation of a lipoma 01 tuberculous glands 
Rokitansky m 1842, Afoynihan m 1897, and Dowd in 1900 have each 
offered theories Dowd’s article aioused renewed interest in this subject, and 
recent work has resulted m a very consideiable mciease in our knowledge, 
though even now there is no general agieement of the wi iters 

We can determine the nature of a cystic tumor b}'' stud)nng the life histoi}'^ 
Its location, the structure of its wall and the character of its contents Classifi- 
cations have been based upon these findings 

The first formal description of such a C3'St was made bv Rokitansk3'^ m 1842 
Subsequentb^ Brucy and Rokitansky each described a number of these cysts and each 
endeavored to prove their origin from degenerated lymph-nodes To this, singuiarh 
enough, Virchow,” 1887, agreed In 1892, Braquehaye (loc cit ) classified mesenteric 
cysts as (a) sanguineous, (b) bTOphatic cysts, including ch3dous C3'sts, (c) h3datid 
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cysts, (d) congenital and dermoids, (e) cysts of adjoining organs, ovaries, pancreas, 
etc In 1897, Moynihan {loc ctt) classified them as (a) serous, (b) chylous, (c) 
hydatids, (d) blood, (e) dermoid, (f) cystic malignant disease 

In 1900 appeared Dowd’s widely quoted paper m which he divided mesenteric cysts 
according to what he believes to be their origin into (a) Embryonic, including — i 
Dermoids, 2 Serous, 3 Chylous, 4 Hemorrhagic, 5 Cysts with walls like that of 
intestines, (b) Hydatid, (c) Malignant disease 

He successfully removed from the transverse mesocolon of an adult woman a cyst 
which closely resembled in detail a multilocular ovarian cystoma The ovaries of this 
patient seemed normal on palpation In presenting this case, he pointed out the close 
anatomical relationship existing m embryonic life between the Wolffian body or germinal 
epithelium and the root of the mesentery, and suggested the possibility of the seques- 
tration from the germinal epithelium of a group of cells which might be displaced by the 
subsequent growth of the individual m such a way as to take up an intramesenteric 
position , later on, perhaps, during the adult life, such a sequestrum from the germinal 
epithelium might develop into a tumor similar to the one he removed Going further, 
he suggests that small portions of the developing gut may be similarly sequestrated 
to he perhaps between the leaves of the mesentery and later develop into a cyst The 
emphasis laid on the probably embryonic origin of a large number of mesenteric cysts 
represented a decided advance in our knowledge of this subject Since Dowd's paper, 
this idea has been repeatedly emphasized and elaborated 

In 1902, Moynihan {loc ctt ) also expressed the opinion that most of such cysts 
originate from embryonic remnants 

In 1906, Ayers, J C expressed himself as of the same opinion but simplified 
Dowd’s classification by adding two more groups, (a) cysts arising from the glandular 
structure of the intestinal wall, (b) cysts of the normally placed retro-peritoneal organs 
In 1907, Niosi,°' in an excellent paper, states his belief that about one-half of all 
mesenteric cysts are acquired and places the so-called lymphatic and chylous cysts m this 
group Klemm,*" on the other hand, m 1905, found the wall of the lymphatic mesenteric 
cysts to be made up wholly of those cells which arise from the mesoderm, and argues 
that these cysts are neoplasms developing from misplaced or sequestrated portions of the 
mesodermic tissue, and hence form a group of tumors of embryonic origin for which he 
proposes the name of “ mesodermoids,” by way of analogj’^ to that group of tumors 
called dermoids 

Niosi divided embryonic mesenteric cysts as follows 

I Cysts of intestinal origin, (a) Sequestrations from bowel during development, 
(b) From Meckel’s diverticulum 2 Dermoids 3 Cysts from retroperitoneal organs 
(germinal epithelium, ovary, Wolffian body, Mullerian duct) 

In 1909, Deaver, H C , agreed with Dowd that all such growths, with the exception 
of parasitic and malignant cysts, are of embryonic origin 

Eric Gould, also in 1913, approved of Dowd’s simplified classification, but because 
of several cases of chronic abscesses that he had pj^cn m the mesentery of tuberculous 
nature, he suggested that the simplest and most correct pathological grouping is into 
the three classes as follows \ 

I Cysts arising in embryonic remnants and sequestrated tissue, (a) Serous, (b) 
Chylous, (c) Sanguineous, (d) Dermoids, (e.) Cysts from intestinal diverticula 2 
Cysts of infective origin, (a) Hydatids, (b) Tuberculous abscesses 3 Malignant cysts 
In 1913, Miller,” in a most complete article on “ Enterogenous Mesenteric Cvsts,” 
states that the idea that a portion of an embryonic tissue or organ may become seques- 
trated and still continue to develop though usually in an anomalous manner, is a familiar 
one Bauer credits Verneiul and Remak with the first proposal of this idea, while 
quoting Ribberts’ expression of the theory as the best A free rendering of this passage 
from Ribberts is perhaps not superfluous Epithelial cysts may be formed not only 
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as a result of trauma, but also by abnormal development, irregular growth may cause 
a change of position or a changed relationship without actual change of position, or, 
again, epithelial structures which should coalesce fail to do so, or finallj, those which 
should decrease in size, or disappear entirely retain their maximum dimensions A group 
of epithelial cells with its connective-tissue support is rendered more or less independent 
in growth by either of these processes and thenceforth develops as a cyst w’hose lumen 
IS constantly enlarged by the retention of its owm secretion and desquamated epithelium, 
although this increase in size is usually extremely slow and scarcely noticeable When 
suggesting this process to explain the enterogenous origin of certain mesenteric cysts, 
Dow'd argues by analogy, instancing, the comparative frequency with which a typical 
development results in an accessory thyroid, spleen, or pancreas The actual process of 
sequestration from the developing gut w'as not observed until 1908, when there appeared 
a report from Lewis and Thjmg in wdnch they described the “ regular occurrence of 
intestinal diverticula in embryos of the pig, rabbit and man ” Previous to this time, 
Lew’is had discovered a “ knobhke outpocketing of the intestinal epithelium a short 
distance beyond the pancreas ” m a rabbit embryo, while Thyng had found a similar 
structure in a human embryo of 13 6 mm and had interpreted it as an accessory pancreas 
Lew’is and Thyng have thus established the fact that the formation of diverticula and 
cysts IS a regular occurrence in the embryonic development of the gut There can be 
scarcely a doubt that such a cyst may occasionally persist to be recognized after birth 
as a “ mesenteric cyst ” 

While the findings of Lewus and Thyng account for a certain number of mesenteric 
cysts, there is a general agreement among those who have studied this question that 
most juxta-intestinal cysts, even w'hen intramesenteric in position, have their origin in the 
vitelline or omphalo-mesentenc duct or in Meckel’s diverticulum 

It IS apparently established that Meckel’s diverticulum or persistent remnants of the 
omphalo-mesentenc duct may give rise to a mesenteric or juxta-intestinal cyst along 
practically the entire course of the small bowel, though such an occurrence must be 
exceedingly rare in the extreme upper limits of the bowel 

Miller suggests certain general features w'hich may aid one m determining whether 
a cyst represented the process of sequestration from the bow'el as described by Lew'is 
and Thyng, or whether it developed from Meckel’s diverticulum or the persistent 
remains of the omphalo-mesentenc duct Manifestly, the problem presents many diffi- 
culties and IS w'holly impossible 

A mesenteric cyst of either of these two types (Lewus and Thyng’s embryonic cysts 
and the omphalo-mesentenc duct) arises from the bowel w'hose structure it shares, 
such a cyst, wffien typical and unaltered by inflammation, presents certain features which 
are quite characteristic and easily recognized The resemblance to the adjacent bowel 
may be little short of exact, in that there is found a mucosa with typical glands, goblet 
cells and ciliated cells well-developed vilh, a distinct submucosa and tw'o layers of smooth 
muscle placed at right angles to each other The picture, how^ever, is usually not so 
clear The widest variations from the typical are found m the epithelial linings The 
wall of a typical enterogenous cyst shows two w'ell-developed layers of smooth muscle 
running at right angles to each other as they do m the bowel wall 

Arguments based on cellular structure must take into account the possibility of 
histological alterations in the wall of a cyst, for such changes could readily obscure the 
picture, inflammation can substitute scar tissue for any other tissue 

In 1915, Jones, E likewise agrees that there is a growing tendency to regard 
most mesenteric cysts as having their genesis in embryonic rests 

In 1921, R M Carter suggested another classification though evidently based on 
Dowd’s as follows 

I True mesenteric cysts, subdivided according to their probable origin into (a) 
Embryocystomata , (b) Enterocystomata, by which I understand not only tumors of 
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Meckel’s diverticulum, but also tumors arising from sequestrations from the bmvel, 
(c) Obstructive possiblj^ 2 Dermoids 3 Cystic malignant disease 4 Parasitic 

By applying this classification to all cvstic tumors of the mesenterj', Carter believes 
that more uniformity of description would at least be obtained than at present exists in 
the literature 

It IS plain that moie and more are coming to regard all mesenteric cysts 
not parasitic or malignant, as of embryonic origin The term “ cystic malig- 
nant disease ” which has been given as a class of mesenteric cysts is no longer 
tenable Malignant cysts are piobably for the most part originally simple 
cysts which subsequently have become malignant Moreover, a metastatic 
malignant tumor of the mesentery or, for that matter, a primary one which 
undergoes cystic degeneration is not moiphologically a cyst 

Some anomalous and hitherto unclassified cysts aie true mesenteric cysts 
which have developed from meso-derinal remnants behind the peritoneum but 
which, unlike the ordinary clinical inesenteiic cyst, have not moved anteriorly 
into the developing peritoneal folds 

It IS important to distinguish the cysts of winch we speak fiom the laige 
C3'sts of the kidney which occui geneialh^ singly and quite apait from chronic 
nephritic, congenital cystic disease, and echinococcus infection , these are 
C3^sts of the kidney substance proper and may communicate with the pelvis 
01 contain fluid closely allied to urine, whereas the pararenal variety is 
definitely outside the kidney, and, though the3’’ may indent its substance, are 
not attached to it, and contain the characteristic fluid previously described 
Pararenal cysts are vei y rare, and have 1 eceived scant notice in the text-books 
There is no mention of them in Keen's Suiqeiy and onl3 a few lines m some 
of the standard works on urology Thus, Morris Garceau, Thomson, Walker 
and Kidd all refei briefl3'' to them, and allude to a possilile origin from 
Wolffian bod3'^ remnants , but no attempt seems to have been made to asso- 
ciate them particulail3" with inesenteiic c3"sts, nor does their close resemblance 
and that of their contents, to inesenteiic cysts seem to have lecen^ed due notice 

Many wi iters speak of true mesenteric C3'^sts as not being malignant, para- 
sitic or del mold 

Dowd, in speaking of “ dermoid cysts,” as well as many others, believes them 
always to be due to an error in development in the ovary or some one of the epithelial 
structures They occur chieflj^ in the abdomen and in places where skin-covered surfaces 
coalesce during embryonic life When in the abdomen they are belieied to be of 
ovarian origin There have been records of several mesenteric dermoids Gould, in i9i3> 
stated that about 23 dermoids had been reported in an article written in 1908 Since that 
time, we have found at least twelve others reported, making a total of thirty-five to the 
present time Schultzer records one in which two canines, two incisors and eight 
molars were present Maj'er describes a dermoid larger than a man’s head which was 
taken from the mesenterv , it was free from the genitals The inner cyst wall was 
smooth and shiny and beset with long black hair , the fluid was yellowish-brown similar 
to pea soup 

Spencer Wells removed from between the folds of the mesentery one which con- 
tained bundles of fine hair and six pounds of fatty material and flattened epithelium 
Langton removed a dermoid from between the layers of the mesentery and another 
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from each ovary Konig states that he has observed a dermoid cyst in the mesenter} 
These cysts are all believed to be of embryonic origin and I know of no other theory 
which explains their formation 

Ne> and Wilkinson and others have noted that all mesenteric dermoids leported 
have occurred in females and, therefore, conclude that all are of ovarian origin 
Higgins and Lloyd (he cit ), 1924, also state that no retroperitoneal or mesenteric 
dermoids have been reported in the male, though they have occurred m the testis which 
is originally a retro-peritoneal organ This has been held as evidence that an ovaij 
IS responsible for the true dermoid when it occurs m the mesentery 

Moynihan, 1897, sa3's that cystic disease of the mesenteiy is very much more 
common in women than m men The only form of cyst found with perhaps equal 
frequency in the two sexes is the hemorrhagic ej’^st as one might suppose from the 
mode of origin Dermoid cysts have been found only in women The extremes of 
life are not exempt from the disease Cases are recorded at the age of four months 
(Lucassett and Winiwarter) and at the advanced age of eighty years 

In 1913, Willems, W , reported a case Dermoid cysti zwishen den Blattern der 
Mesoappendix 

Symptomatology and Diagnosis — Tlieie are no signs 01 symptoms which 
are pathognomonic of mesenteiic cysts but given a tumor in the abdominal 
cavity which is smooth, lounded and cystic and unusually mobile as 111 oui 
fiist case, we should think that the diagnosis would be easy That the diag- 
nosis of mesenteric cysts is difficult, is proved by the fact that no case has 
been recognized with cei tainty previous to operation 01 autopsy In a typical 
case, the mobility of the tumor is the striking feature Other symptoms are 
the result of pressuie on the bowel with lesultant pain and obstiuction symp- 
toms Porter says that pain is more frequent with this condition than with 
any othei type of abdominal cystic tumor A histoiy of repeated attacks of 
abdominal pain associated frequently with vomiting and often with alternat- 
ing peiiods oi diarihoea and constipation is significant These attacks aie 
piesumably due to increased peristalsis, m an effort to oveicome the narrow- 
ing of the bowel produced by the encroachment of the cyst upon its lumen or 
they may be due to attacks of partial volvulus This nan owing may 
occasionally be so great as to cause absolute obstruction, a volvulus may 
also become complete Strangulation and gangiene of the gut due to pressuie 
have occmied 

General wasting is not a chai acteristic symptom even when a large tumoi 
IS present and obstiuction of the lacteals might be expected Small cysts 
may give rise to no symptoms whatever, unless, for some cause or other, an 
acute inflammatory condition aiises Under such ciicumstances, the symptoms 
are similai to other acute abdominal conditions and must be diffeientiated 
As the cyst becomes laiger, they must be diffeientiated, fiom ovaiian cysts, 
retroperitoneal growths, hydionephrosis, movable kidney, panel eatic cysts, 
new growths of the intestine and the pregnant uterus 

The differential diagnosis may be consideied biiefly under two heads as 
desciibed by Higgins and Lloyd i Diagnosis from other inti a-abdominal 
tumors 2 Diagnosis between individual C}sts 

In a typical case, the situation, mobility and general characters of the 
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tumor may localize it with probability to the mesentery, and serve to distin- 
guish It fiom otbei abdominal swellings Its cystic character may also be 
surmised It should usually be possible to exclude parasitic and malignant 
cysts, but a tuberculous abscess in the mesentery may piesent all the teatures 
enumeiated above, and indeed, in childhood at any rate, is the most common 
type of “mesenteiic cyst” to be exposed by operation 

Though it IS admittedly a very difficult diagnosis to make, yet, there are 
cases wheie, once suspected, a mesenteiic cyst should be diagnosed 
Obviously, the attempt ought alwa}s to be made 

Coniphcatious — i Intestinal obstiuction is the most frequent and the 
most seiious of the common complications In a small series of 17 entero- 
genous cysts, acute obstiuction occurred m nearly 50 per cent, whilst the 
group moitahty of 35 cases of obstruction due to this cause was 35 per cent 
The methods by which it may be brought about aie mechanical, and include 
volvulus, intussuscejjtion kinking, adhesions, and nan owing or occlusion of 
the intestine over it 

2 Peiitonitis, when it occuis, is a sequel to the above 

3 Hemorrhage into the cyst has caused death 

4 Rupture of the cyst may also cause death (Timbal , but there are 
two cases of lecover}^ following what seems to have been spontaneous 
ruptuie of the cyst into the bowel 

5 Torsion of the cyst 

6 If a mesenteric cyst occupies the pelvis, it may itself become impacted 
or may give rise to symptoms vaiying with the organ upon which it presses 

The t}cotincnt of mesenteric C3'sts may be covered m a few woids as 
described by Miller In the group of acute cases we are dealing always with 
intestinal obstruction or peritonitis and the treatment is dnected toward 
these conditions primarily and the operation is an emergency 

In the second group, the latent cases, the operation is an elective one and 
choice is to be made between — i Drainage 2 Enucleation, and 3 Resection 
Diainage is attended by a very low primar)' mortality but is apt to lesult m 
a persistent sinus, which will ultimately lequire excision, and, hence, is not 
altogether desiiable Without differentiating the type of cyst dealt with 
Coley has estimated the inoitaht}'^ following drainage at 6 per cent This 
probably includes some deaths due to complications and seems a very 
high rate 

Eniicleatton was done ten times without a death in 16 cases This is 
undoubtedly the proceduie of choice when it is feasible The cyst may be 
pait and parcel of the intestinal wall, when it is impossible to enucleate 
without opening the gut Enucleation of a cyst 01 multiple C3'sts may do 
11 reparable damage to the circulation of the bowel, enfoicmg resection 
Dense adhesions may rendei enucleation impossible without tearing the 
bowel The C3'^st may occupy an intra-mteslmal position, as in several 
reported cases, near the ileo-cascal valve and even be diawn into the coecum, 
simulating an intussusception In such circumstances, the bowel must be 
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opened to expose the cyst These conditions among others may compel 
resection 

In five cases of lesectwn of Miller’s senes, there were thiee deaths, a 
mortality of 6o per cent So high a mortality is due paitly to the serious 
condition of most of these patients, but the figures serve in a general way 
the relative safety of enucleation of the cyst as compared to resection of 
the bowel 

Undoubtedly, the best tieatment is enucleation when it can be done without 
seiiously injuimg the bowel 

Aspiiation has no place m modern surgeiy, although it was the favoiite 
proceduie with the older surgeons 

Marsupialization is also obsolete, and properly so, unless in veiy excep- 
tional instances 

Case I — M B, female child, age seven, private patient in the Germantown 
Hospital Admitted April 25, 1924 Discharged cured May 5, 1924 

Eight days before admission to the hospital, the child began to have attacks of 
pain in the upper abdomen with vomiting These pains became progressively worse, 
were paroxysmal and followed with vomiting The day before admission, the vomiting 
increased m severity and was fecal The bowels had not moved for three days and 
there was no flatus expelled during the last twelve hours The mother stated that the 
child had several attacks somewhat similar in character and that constipation had 
existed for yeais She also noticed that the child’s abdomen was enlarged but thought 
the swelling disappeared as she recovered from the attacks 

Physical examination revealed a fairly well-developed girl The tongue was coated 
The heart and lungs were normal The abdomen was enlarged and tympanitic to per- 
cussion In the upper left quadrant there was a mass about the sue of a small grape 
fruit This mass was freely movable and when first felt was found in the midline 
111 the bladder area It was regular in outline and smooth and cystic to touch and dull 
to percussion By palpation of the mass we noticed that it had suddenly disappeared 
from the midline into the left upper quadrant and had almost disappeared under the 
ribs By further manipulation we found that we could displace the tumor and place 
it over into the right upper quadrant beneath the ribs There was some tenderness over 
the mass and slight rigidity of the abdomen 

Before operation, temperature was 99°, pulse, 96, respirations, 24 The leucocyte 
count was not made Urine, clear amber, acid Specific gravity, 1012, albumen nega- 
tive, sugar negative, acetone negative, white blood-cells 3 to 8 to H P F , occasional 
hyaline casts , amorph urates 

Dr Charles F Mitchell saw this child in consultation with Dr Walter Andrus 
and myself Previously, the child was seen by a paediatrician We all agreed that the 
tumor mass was causing an intestinal obstruction Three of us agreed that it was 
cystic and the paediatrician made a provisional diagnosis of intussusception One diag- 
nosis was omental cyst and another ovarian cyst and the third indefinite 

Under ether anaesthesia a median incision was made below the umbilicus about 
four inches long With some difficulty a movable cyst was brought into the field of 
operation and delivered It was found to originate from the mesentery of the ileum 
and about the size of a small grape fruit It was occluding the portion of the bowel 
attached A trocar was plunged into it and 290 c c of a dark bloody colored fluid was 
removed The peritoneum was incised at its base and with gauze, the peritoneum was 
stripped from the sac and the wall enucleated This portion of the bowel was collapsed 
and congested The distal portion of the bowel was collapsed and the proximal dis- 
tended The mesentery was carefully repaired The blood supply to the bowel was 
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preserved , peristalsis ws noticed in the bowel , the abdomen was closed without drainage 
The recovery was uneventful The bowels moved normally several days after 
operation and the child left the hospital on the tenth day cured 

The viici oscoptcal c\amuiaHon of a section of the cyst wall showed it composed 
of three coats, an inner serous, a middle muscular with bands going in two directions, 
some lymph-tissue scattered between these two coats The inner was a thick fibrous 
envelope undergoing calcareous changes 

A section from another portion of the wall shows the same three coats, the inner 
one composed of a hypertrophied endothelium 

The laboratory report on the contents of the cyst — 290 c c of a dark bloody-colored 
fluid, culture, sterile No chemical tests made The fluid most likely was blood, 
serum or lymph 

Case II — Private patient of Dr Charles F Mitchell S W , male, age twentv-siv , 
Chestnut Hill Hospital Seen with Doctors Cheston and McCloskey, February 8, 1925 
In July, 1924, Doctor McCloskey first treated the patient for what he thought was a 
mild attack of gall-bladder trouble The appendix had been removed ten years ago 
On February 4, he slipped on ice, following which the patient had pain in the left 
groin and left side of abdomen There was no sign of any hernia Bowels were 
moved by oil 

Examinatwu — There was 1 mass in the upper portion of the abdomen a little 
to the left of the median line The mass was slightly tender to touch, apparently smooth 
in outline and seemingly fairly well fixed There was no history of any urinary 
disturbance The mass felt like an enlaiged kidney, and the diagnosis hinged between 
that of an enlarged, possibly cystic kidney, cyst or tumor of the spleen or tumor of 
mesentery or omentum 

X-ray taken by Doctor Pancoast at the University Hospital showed that the mass 
did not coincide with the line of the kidnev and ^vas, therefore, intra-abdommal 

February 27, 1925, the patient was taken to the Chestnut Hill Hospital Following 
a hypodermic injection of morphine and atropine, gas anaesthesia was administered The 
incision made was about four inches in length through the left rectus muscle The left 
kidney was found in good position and normal in outline The spleen was of normal 
size and shape To the left of the median line, a large mass was felt consisting of a 
mass of intestines tightly bound together by adhesions The intestines and other struc- 
tures of the peritoneal cavity were packed away with gauze-pads, the intestines were 
separated and the mass itself was found to be one situated between the layers of mesen- 
tery of the upper portion of the jejunum The incision was made through one layer of 
the mesentery immediately over the mass and the tumor shelled out from its bed from 
between the layers of the mesentery The blood supply of the jejunum was preserved, 
the wound in the mesentery sutured, and the abdominal wall closed 

Post-operative convalescence was uneventful, and the patient discharged cured, 
March 9, 1925 

The mass removed proved to be a cyst about the size of an ordinary grape fruit 
When opened, it was found to be fiUed with a thick, sebaceous material Diagnosis from 
pathological laboratory — sebaceous evst 

CONCLUSIONS 

The specimen from Case I is undoubtedly an enterogenous cyst as is 
verified from the microscopical picture of its wall The fluid present m the 
sac was bloody Unfortunately, the chemical analysis was not made It may 
have been blood seium, lymph or chyle Nevertheless, conclusions based 
upon the chaiactei of the cyst contents can hardly be considered final, for 
as Dowd has suggested, the fluid that collects in a preformed cyst is probably 
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a mere matter of chance, whether lymph, chyle, or blood from a ruptured 
mural vessel 

The symptoms here present are typical, associated with the symptoms of 
intestinal obstruction, a very common complication The diagnosis of a c} st 
was made as well as obstruction of the bowel Omental cyst, the symptoms 
of which are almost the same as those of mesenteiic cyst, was considered 
but the diagnosis of mesenteric cyst was not made previous to operation 
Had we made the diagnosis instead of omental cyst oi ovaiian cyst, we would 
have been the first to have had made a correct one previous to operation oi 
autopsy Fortunately, oui cyst was one that could be enucleated Enuclea- 
tion IS the most satisfactory treatment when it can be done This patient had 
an uneventful recovery and when seen seveial days ago, she was in the best 
of health and has had no abdominal disturbance since her opeiation 

The second case (Di Charles F Mitchell’s patient) is interesting because 
the contents of the cyst was a sebaceous-Iike material and, theiefore, Doctoi 
Mitchell consideied it a dermoid cyst of the mesentery Unfoitunately, theie 
was no hair or teeth m this sebaceous-like material and the laboratory did not 
report on the micioscopic findings of the c)^st contents or wall 

We cannot, therefore, prove that this specimen is a dermoid cyst of the 
mesenteiy If we could, this case would be the first case reported as a 
dermoid cyst of the mesenter} in a male This would dispiove the theoiv, 
mentioned by Dowd and many other authors, in speaking of deimoid cysts, 
that they always aie due to an error m development m the ovary or some 
one of the epithelial stiuctures Higgins and Lloyd (1924) also state that 
no retropei itoneal 01 mesenteric dermoids have been reported m the male 
though they have occurred 111 the testis which is originally a retropei itoneal 
organ This has been held as evidence that an ovary is responsible for the 
true dermoidi when it occurs in the mesentery 

This specimen might be the remains of a tubeiculous lymph-node 01 a 
degenerated hsematoma or lipoma A tuberculous abscess m the mesentery 
may present all the featuies of a tiue cyst and in childhood is the most com- 
mon type of mesenteric cyst to be exposed by operation Both Hawoith^’ 
and Gould (loc cit ) have reported such cases 

Because of the inflammatory nature of the cyst, it was adherent to the 
neighboring bowel and theieby lessened the mobility of the cyst The bowels 
were constipated but there was no intestinal obstruction 

The symptoms here present are not as typical and do not warrant the 
coriect diagnosis as in our first case 

This cyst was also enucleated- and the patient had an uneventful recovery 
and has remained well 

I am greatly indebted to Doctor Mitchell for allowing me to report this 
case 

The most interesting part of the discussion of these cases is their origin 
and we believe with Higgins and Lloyd that the classification depends upon 
definitely defining first of all, the “ true mesenteric cyst ” as “ Those which 
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occur in or near the mesentery and which are not malignant, dermoid, or 
paiasitic, and do not arise in any normally placed retro-peritoneal organ ” 
Such cysts can then be classified as (a) Cysts of embryonic origin arising 
fiom mesodeimal lemnants incarcerated behind the developing peritoneum 
and subsequently migrating forward between its layers, (b) Cysts of intes- 
tinal origin — I arising in most cases as diverticula from the bowel during 
development and II possibly deiived sometimes from persistent portions of 
the vitelline duct , 

In this, one of the most recent classifications, our fiist specimen a “true 
mesenteric cyst,” will be classified under cysts of intestinal origin We 
cannot deteimine definitely whethei arising as a diverticulum from the bowel 
cluiing development or derived from persistent poitions of the vitelline duct 
Our second specimen is not a tiue mesenteric cyst We can only say that 
It IS a sac containing a sebaceous-hke material in the mesentery of the jeju- 
num of a male patient If it is not a deimoid, it is possibly a tuberculous 
abscess, degenerated lymph-node, hsematoma oi lipoma 
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TUMORS OF TENDON SHEATHS 

By Alfred Janik, MD 
OF Lwow, Poland 

FROM THE SUnGICAL CLINIC OF THE JOHN CASIMIR UMVEHSm, PROF DR IlILAni SCHRAMM, Dili! Cl Oil 

Tumors of tendons and of tendon sheaths aie veiy laie This is the 
leason why no standard division or classification of them has been set up 
as yet^ thus we find no chapteis in standard books on pathological anatomy 
and surgery, which would specially deal with these diseases, excepting some 
short refeiences 

Recentl)'- we had in our Clinic occasion to obseive fcui cases of neoplasms 
of tendon sheaths Besides which theie was one case obseived and given up 
to us m the Surgical Department of the Geneial Hospital I am indebted 
to Professoi Ostrowski foi the piivilege of reporting it 

Case I — M O, female, aged twenty-four, complained of a small swelling in Iki 
right thumb for one year The swelling grew slowly, giving no pain It hindered the 
flexion of the thumb and the grasping of things 

Eiavnuatiou — On the palmai side of the right thumb a hard well-defined uneven 
tumor was found It was a little larger than a hen’s egg, not painful and free of the 
phalanges and skin which was normal and movable 

The movement of the finger was very limited, the flexion of the joint especially being 
practically impossible, while the flexion of the phalango-metacarpal articulation was 
possible only within the extent of 15° to 20° The tumor appeared to originate in the 
flexor tendon of the thumb 

Opciaiion (Doctoi Jamk) — The tumor was exposed under local analgesia and easily 
separated from the surrounding tissues Approaching to the base of the tumor it was 
seen that it was attached to the sheath of the flexor of the thumb The tumor was removed 
together with a part of the sheath, which was closed with a single suture 

]\Iac) oscoptc Exavnnatxon — The surface of the tumor removed was broken up into 
many lobulations On section some brighter stripes of connective tissue were seen, 
running from tlie capsule toward the centre and separating the remaining mass of the 
cartilage into lobules The parts lying nearer to the tendon sheath seemed to be more 
opaque, hard and resistant to cutting The specimen measured 4x3x3 cm 

Mia oscoptc Examinatton — 'Broad stripes of connective tissue with a small number 
of nuclei, surrounding lobules pf hyalin cartilage The opaque area was caused by the 
calcification of the external part of neoplasm (Fig i) 

Mtct oscopic Diagnosis — Chondroma with calcification 

Case II — O W , male, aged twenty-five, stated that a tumor had been growing for 
three years on the plantar side of the second toe of the right foot Tire tumor graduallj 
increased, without causing any discomfort 

During the last two months the tumor grew rapidly and became painful The pain 
increased during walking on account of boot-pressure 

Physical Evamm-ation — On the plantar side of the second toe of the right foot a 
growth was to be seen, as large as a hen’s egg, hard and uneven, which pressed the toe 
up The flexion was considerably limited, but the extension of the joints of the toe was 
not hindered 

The tumor seemed to be connected with the toe-phalanges 
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Rontgen-ray examination showed a circular shadow of the tumor, against which the 
outline of the first and second phalanges of the toe were visible, the shadow being more 
opaque than that of the soft tissue, and less opaque than that of tlie neighboring bones 
In the middle of this homogeneous shadow, an island of a darker area in the shape of a 
butterfly was visible, irregularly and sharply outlined The limits of the bones were 
normal, a distinct line of demarcation between the spongiosa and compacta, however, was 
missing The shadow of the second toe phalanges was more distinct than that of the 
neighboring bones, because the shadow of the phalanges and that of the neoplasm was 

intensified Thus, it did not 
appear to be in any connec- 
tion with the phalanges 

O p c ) ait on {Doefot 
Ralajskt) — Under local 
anaesthesia a longitudinal in- 
cision was made, exposing 
the tumor 

During the operation the 
difficulty of removing the 
tumor appeared so great that 
It was impossible to remove 
It without exarticulation 
at the metacarpophalangeal 
joint 

Maaoscopic Examtna- 
twn — The toe with tumor 
removed was divided into 
two halves The neoplasm 
was closely attached to the 
sheath of the flexor and was 
movable in relation to the 
phalanges 

The surface of the phalanges was even and distinctly separated from the mass 
of the neoplasm 

The tumor was well encapsulated, of a cartilagenous consistency, uneven and lobu- 
lated It originated from the external surface of the flexor sheath, being organicallv 
connected with it It surrounded the sheath and the tendon which pierced the tumor 
running within the canal formed by its sheath 

Mtctoscopic Exanwiatwn — Revealed the tumor as a chondroma The connective 
tissue stroma surrounded the islets of the hyaline cartilage The opaque area shown in 
the skiagram was due to calcification of a part of chondroma 

An examination of the borders of the neoplasm and of the tendon sheath showed 
close organic connection between the neoplasm and the sheath, the edges of the sheath 
were uneven and ragged, and the tissue of neoplasm penetrated the sheath in the shape 
of islands Thus, there were no distinct and sharp limits between the sheath and neoplasm 
Mtct oscoptc Diagnosis — Chondroma with calcification 

Case III — J C, workman, forty-three jears of age, complained of a growth over 
the dorsal surface of the right forearm Fifteen years ago he was struck in his forearm 
with a heavy pole Three months later he noticed a small swelling in the same place 
which increased, but gave him no pain During the past twelve months it became painful, 
and grew rapidly larger The movement of the wrist was painful 

Physical Evaminaiton — On the volar surface of the right forearm there was a 
tumor between the carpal joint and the upper half of the forearm, but not sharply out- 
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lined, in its distal end very painful It was hard and free of the skin which was normal, 
and could be moved a little laterally 

The lymph-nodes in the avilla W'^ere not enlarged 

Opciation (Piofcsso! Schavim) — The tumor was exposed by a longitudinal incision 
and separated from the surrounding tissue After lifting the neoplasm it was found to 
be lying on the muscle layer of the forearm, attached to the sheath of the tendon of the 
flexor carpi radialis In one place it had growm together w'lth the tendon, and it was 
difficult to separate the mass from the tendon Thus, it had to be rcmo\ed wuth a part 
of the tendon 

The patient recovered AVithout aii}" complications 

Macioscopic Examinahon — The specimen removed consisted of a large circum- 
scribed, lobulated and encap- 
sulated mass, w'hich measured 

i 8 x 12x11 cm On its sur- / 

face a number of hard or soft 
translucid tubercles contain- 
ing a mucous fluid w'ere seen 
On the section the mass 
appeared to be composed of a 
gray tissue w'hich w'as darker 
than the tissue of the cap- 
sule, and was of various con- 
sistencj'', V!C on the periphery 
it consisted of a whitish, dense 
fibrous tissue, wdiile the deeper 
parts were of a more soft 
consistency and looked 
browmish 

There w^ e r e scattered 
areas of a more opaque ap- 
pearance, very hard and diffi- 
cult to cut The largest of 
them nearly of the size of a 
pigeon’s egg There w'ere also 

empt)' spaces, vie dissected F'C ^ — Case II Skiagram shoued no evidence of connection of 
’ neoplasm nith the phalanges 

Mtc) oscopic Exanunaiwn — Sections taken from this growth show a neoplasm com- 
posed of rather mixed tissue Chiefly it is composed of numerous spindle-shaped cells 
running in stripes in different directions, with a small quantity of intercellular substance 
In Its whole this part of tissue corresponds to a typical picture of fusocellular sarcoma 
Apart from the fact that that tissue formed the main part of the neoplasm, it 
formed also nests and stripes amid the other substance, vie , cartilage of a homogeneous 
hyaline appearance This cartilage had cells, irregularly arranged and of different sizes 
Amidst that cartilagenous tissue there were areas of calcification, irregularly distributed 
The trabeculre of cartilage in these places w’ere calcified, and the periphery had a true 
bone picture In some other places the islets of cartilage show'cd at their peripheries 
attenuation of the tissue, assuming gradually a mucous character Somewhat further 
there w^ere areas of what may be considered as myxoma 

Between all these tissues there were spaces filled with connective tissue running m 
irregular stripes It was of a considerable density, and show'ed hj aline degeneration 
Thus, the w'hole w’as a mixed neoplasm composed of tissues of fusocell, sarcoma, 
fibroma, myxoma, chondroma, and osteoma 

A more exact revision of the section show'ed that the cartilagenous tissue constituted 
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m this neoplasm the material from which two other tissues, vja , the myxomatous and 
osteoid ones took their origin 

It was endeavored to ascertain under the microscope the relation of the neoplasm 
to the tendon, because during the operation it was found that the tumor was connected 
not only with the sheath, but also the tendon itself It was therefore important to decide, 
if the neoplasm originated from the tendon or from the sheath It was seen in many 
sections that the tendon tissue is separated distinctly from that of the neoplasm which 
stood off from the tendon, which suggested that no organic junction existed between the 
tendon and the neoplasm 

Mic) oscopic Diagnosis — Fibrochondromyxoosteosarcoma 

Case IV — Z E, a married woman, aged forty, was admitted to the Surgical Clinic 
complaining of a growth over the volar surface of the right forearm It appeared five 

years ago, and has been in- 
creasing in size, gradually 
but slowly, without causing 
any pain 

During the last jear the 
woman began to feel pain, 
and the tumor increased 
greatly, and hindered her 
work 

The patient did not re- 
member haMng injured her 
forearm 

Physical Evannnatioit — 
On the volar region of the right forearm, above the carpal joint, there was a swelling 
about the size of a fist, it was sliarplj limited and freely movable laterally, less, how- 
ever, in the axis of the extremity It was elastic, and the skin around it was normal 
The limits of the tumor were sharply outlined while straining the flexors 

Between the skin and the tumor one could feel the tendon of m palmaris longus 

The movement m the carpal joint was normal 

Opciation (Doctoi Janik) — The tumor was exposed m local aiiKsthesia It was 
attached to the sheath of the flexor digitorum sublimis and surrounded the tendon for 
the space of s cm The tendon was separated from the neoplasm which was excised 
together with a part of the sheath (Fig 7,a) 

Mact oscopic Examination — The mass removed measured 6% x 3^2x1 cm and had 
the shape of an egg Its surface was even and grayish On one of the surfaces a canal 
was seen, covered with the tendon-sheath which had been excised together with the mass 
The canal corresponded to the course of the tendon 

The tumor was hard and whitish in the periphery (on the section), soft and reddish 
in the centre The tissue had a spongy appearance and blood could be squeezed out of it 

The capsule of the neoplasm was thick and hard 

Mict oscopic Examtnaiton — The sections taken from the periphery of the neoplasm 
showed a fibrous connective tissue with scanty blood-vessels and cells The nuclei of the 
cells were spindle-shaped and the fibrillie ran in different directions 

In some places accumulation of cells could be noted, however, without any signs of 
malignant degeneration 

The capsule was thick, and showed hyaline degeneration 

On the sections taken across the middle of the tumor, numerous large and small 
spaces filled with blood were noticed, encroaching into the fibrous tissue The red cells 
of the above-mentioned spaces preserved their unchanged appearance There were no 
deposits of blood pigment The walls of these spaces were covered with endothelium, 
and were sharply limited from the surrounding tissue There was no evidence whatever 
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Fig 3 — Case II Longitudinal section of neoplasm a Distinct 
limit between the phalanges and neoplasm b The tendon sheath 
of the external surface of which the neoplasm came out c Flexor 
of the toe d The canal w ithin the neoplasm in n hich the tendon runs 
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of any formation of new tissue winch would tend to organize these spaces This pail ol 
the tumor had an angiomatous appearance 

In the nearest neighborhood of these angiomatous spaces the fibrous tissue had become 
loose and resembled a myxomatous tissue There were, however, no characteristic 
star-cells , j 

At the first glance one had an impression that this was an organized haimatoma But 
there weie other signs which proved to the contiary The clinical course (gradual 
growth), no connection with the surrounding tissue (the tumor was well encapsulated 
and even), macroscopic pictuie (on section taken immediately after the operation areas 
filled with fresh, not coagu- 
lated blood), finally the 

microscopic appearance ^ ^ 

(spaces bordered with their 
own walls contained un- 
changed blood, and absence 
of old pigment) All this 
proved that the tumor was 
a hiemangiofibroma 

Case V— H G, a fe- 
male, aged t h 1 r t y - t w o, 
noticed about eight years 
ago, a light swelling on her 
left forefinger which was 
painful and became laiger in 
last SIX months The patient 
stated that the swelling was 
originally on tlie palmar sur- 
face of the finger, and latei 
deviated gradually to the 
radial side of the finger 

Physical Examination — — •- 

Disclosed a swelling about the 

r Fm 4 — Case II Chondroma of tendon sheath showing calcification 

Size of a walnut, localized on 

the radial surface of the left forefinger, near the interphalangeal joint It was lendei on 
pressuie, free of the skin, and movable laterally especially towards the palmar side 

It moved when the finger was flexed, but it did not hinder the normal movement of 
the finger. 

/ 

Opeiation (Doctoi Giiica ) — The tumor was excised in local antesthesia It tvas 
attached by a long pedicle to the sheath of the flexor of the finger mentioned 

Mici oscopic Examination — A section of the tumoi showed a varied appearance Tlie 
mass of the neoplasm was composed chiefly of a dense fibrous connective tissue whicli at 
some places showed hyaline degeneiation 

In some places, there was a large quantity of cells grouped in nests and cords The 
nuclei of the cells were spindle-shaped 

The above-mentioned nests of cells finally flowed together in a homogeneous mass 
of sarcomatous tissue In these places there was no furtiier evidence of the density of 
the fibrous tissue. 

The whole tumor appeared to be a fibroma with malignant degeneration in some 
places ®The arrangement of cells resembled the early period of proliferation of an 
endothelioma Dilated Emphatic spaces covered with a visible endothelium, however, 
were missing 

I^Iici oscopic Dtagno<!is — Fibroma sarcomatodes 

901 




ALFRED JANIK 


Before we pioceed to discuss tumois of tendon-sheaths, let us say a few 
woids about the tuinois of the tendons themselves 

They are very lare and some wnteis as Ombredanne, Buxton, believe 
they do not exist at all, and maintain that the cases desciibed weie not 
examined minutely enough, they should rathei be considered as secondary 
giowths, originating from the tendon sheaths, and only later encroaching on 
tlie tendons Thus, m oidei to sepaiate the tumor we must, during the 
opeiation, lemove also a portion of the tendon The micioscopic examination 

shows then shaip limits 
between the neoplasm and 
the noimal tendon tissue 
The cases of tendon neo- 
plasms known so far, are 
fibromata, osteomata, and 
sarcomata ( Schultz, 
Weir, M o n t p r o f 1 1 , 
S c h w o b e 1 , Lagrange, 
Hayem-Giaux, Broca and 
others) 

Fig 5 — Case III Fibrochondromyxosarcoma a The canal on the The nCOplaSlTlS of ten- 
surface o£ the tumor m which the tendon ran sheaths aie more 

common than those of the tendons The formei, arising from the sheaths, 
and especially fiom the external surface do not limit the movement of the 
tendon, except when their size is considerable and when they surround the 
tendon on a largei area It should be j^omted out that neoplasms which 
oiiginate m the mteinal pait of the sheath lead to an early limitation of the 
movement of the tendon 

Malignant tumois having an inclination to infiltiate the neighborhood 
lapidly produce the same state 

The clinical diagnosis m such cases is not easy, because such giowths can 
also imitate the neoplasms of muscles oi of the connective subcutaneous 
tissue, 01 some mflammatoiy diseases We will letuin to this question later 

The classification of the piimaiy neoplasms of tendon sheaths is as 
follows 

I Fibroma, grows slowl}'’, laiely leaching large dimensions It is gener- 
ally hard The clinical diagnosis is difficult, as the same couise can be 
taken by giant-celled myeloma, and only the mici oscopical examination is 
decisive So fai, only thiiteen cases of fibioma of tendon sheaths have 
been desciibed (Nelaton, Buxton, Petzold, Sendler, etc ) 

II Lipoma IS moie fiequent, and occuis in two foims as lipoma 
aiboiescens and simplex Clinically both can not be distinguished from one 
another They may both grow within the sheath, suiiounding the tendon, or 
outside It, connected with the sheath diiectl)^ or by means of a pedicle 
(Strauss, Tichon, Sendlei, Spiengel, Bilhoth, etc ) 

III Chondroma is very raie, of a small size and hard consistency When 
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examined microscopically, it appears usually to be composed of islets of 
hyaline cartilage, lying between areas of fibrous tissue In the centre of such 
islets places of calcification and even of ossification aie often visible 

Duimg the physical examination it is necessaiy to asceitain as fai as 
possible, (a) whethei the tiimoi does not arise fioni the bone in which case 
the X-ray examination shows the changes m the structuie of the bone the 
exact connection of neoplasms with the bone being found by palpation, 
fb) whethei the tumoi does not aiise from the muscles, (as in cases 
desciibed by Eiichsen, Gibson, etc ), oi fiom connective subcutaneous tissue, 
(c) whethei It IS not a ^ . 
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ganglion which is usually 
of cai tilagenous consist- 
ency, showing symptoms 
very similar to those of 
chondioma, especially m 
cases when chondioma lies 
111 places chaiactenstic of 
the ganglion 

With the exception of 
foul cases alieady men- 
tioned in different papers 
(Billroth, Chauvam-Roux, 

Delbet, Pallailon), thiee 
new cases were reported 
recenth^ 

«.yF ^ • *V H, ’ 

i'/\Z i Z-' * >’* ' 

1 Buxton (1923) A 
professional violinist com- 
plained of pain and swelling 
in his left hand for two 
months The swelling ivas 
soft, non-fluctuating There 
was no evidence of an injury At the operation an encapsulated mass w'as found w'lth a 
pedicle attached to the tendon sheath of flexor, distal to the metacarpophalangeal joint 
of the left ring-finger It measured 2^2 x ij4 x cm 

MiC} oscopic Dtagnosts — Chondroma simplex with areas of calcification 

2 Buxton No clinical history of the case The diagnosis was fibroma multiplex 
of tendon sheaths Microscopic appearance corresponded to fibrochondroma 

3 Beck (cited by Buxton) The tumor was attached to the tendon sheath of flexor 
of the forefinger 

Mici oscopic Diagnosis — Chondroma with calcification 
To the above, out two cases should be added 

IV Angioma, desciibed by Pitzoino, occtiis veiy laiely 

V Sarcoma occurs as sarcoma globo-, fuso-, and giganto-cellulaie 1 he 
commonest of sarcomas and generally of all tumors of tendon sheaths is 

A Saicoma giganto-cellulaie (myeloma, xanthosaicoma) Its clinical 
picture and pathology is of great mteiest, to which a great many papers ha^e 
been devoted The first of these papeis appeared in the second half of last 
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Fig 6 — Case III Fibrochondromy\oosteosarcoina a The 
sarcomatous tissue b My\omatous tissue c Cartilngenous and 
osteoid tissue 
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century At that time the different forms of sarcoma weie not distinguished, 
(Chassaignac, Czeiny, Billroth Spcnzei, Wells, Paquet), Heurtaux’s studies, 
however, solved the question He gave the tumors the name of myelomata, 
as distinct from the sarcomata, based on the clinical course and microscopical 
picture, m which he found giant cells (1891) Seven years later the French 
pathologist Dor found m these tumois cells containing fat, another character- 
istic of myeloma Further French works followed (Venoit, Mallerbe, 
Revel dm), ascertaining the presence of the brownish pigment of sanguineous 

origin, distributed in fine 
^ tv v’- 1 ' 'h ' droplets mtra- and extra- 

' , _ cellulaily The pigment 

, ' - corresponds to the Prus- 

‘ sian blue reaction for 

, haemosiderm 

' Later the German 

^ ' V* ^ ^ authors began to take in- 

^ <v V terest m the above kind 

; y , 'I 'k, >• of tumors (Rosenthal, 

‘ ' ’ .'s ' j ‘ V' \ i F 1 e 1 s s 1 g, Landois, 

'''''' * Hartert, etc ) without 

Fig 7 — Case III The tendon tissue limited sh'irpl> from the tissue accepting for them the 

of neoplasms , ; 

French name myelonm 

which is still used in France, and giving them diffeient names xanthoma, 
xanthosarcoma, giant-celled sarcoma, etc 

Etiology - — The etiology of myeloma tumois is as geneially m neoplasms 
unknown Injury is quoted m the majoiity of cases as a piovocatmg factor 
The relation of tiauma to the neoplasm is very differently explained (dnect 
irritation of latent neoplasm cells, causing the inflammation and the formation 
of granulating tissue, on the ground of Which an malignant growth develops, 
the producing of locus minoris resistentue according to the bacteriologi- 
cal theory 

The injury plays indeed an important part as shows the fact that the dis- 
ease occurs on the upper extremities more fiequently than on the lower ones 
(according to Rosenthal 54 17, accoiding to Touineaux, 66 27), more fre- 
quently on the palm and fingeis than on the foreaim (47 7, 50 6), lastly 
more frequent in men than in women (37 30, 55 38) 

Pathology — The size of the tumoi depends on the localization, vio, the 
tumoi IS laiger, the more proximally it lies Therefore the aveiage size 
of a tumor on the finger is that of a walnut, while on the palm and in the 
region of ankle-joint may be as large as a hen’s egg (except the tumors 
on the hand which aie subject to malignant tiansformation), and finally 
on the foreaim it leaches to the size of a fist or still more It is generally 
verj'^ limited and encapsulated, and only larely does infiltrate the neighboring 
tissue It may surround the tendon and neives, having a longitudinal shape 
The tumor is of yellow or gray color, in the last case with yellow areas 
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propoitioii to the amount of lipoid Further in many of them biownish aic<is 
are found as remnant of forearm hsematomata (blood effusion) The con- 
sistency IS elastic, raiely soft, showing false fluctuation (if any at all) causing 
numerous mistakes m diagnosis (the symptoms being similar to those of 
tenosynovitis) 

Symptoms — Geneiallv aftei an mjuiy the swelling appeals and increases 

in size giadually but slowly, seldom causing limitation of movement of the 

evtiemity concerned, pain or other discomfoit No metastascs aie picsent, 

although some authois have mentioned them These metastases howevei 

were due to true sarcomata Sometimes, after the lemovmg of the tumoi a 

new swelling may glow 

in the same place, which 

must be consideied as a 

false recuirence due to 

an incomplete lemoval of 

the neoplasm, especially 

in case of tumoi s of an 

infiltrating charactei 'I 

Thus, thev may recui o * 

1 11 1 /^i i io 3876S<^3Z7 

locally but they foim no 

metastases 

Miaoscoptc Pathol- PicS-CaselV ^ Tendon sheath 

ogy — This is very chaiacteiistic Some pnncipal and chaiactenstic com- 
ponents of such tumoi s must be distinguished, although not all often must be 
found in each case 

a The giowths aie lobulated and well encapsulated Fiom the capsule 
stripes of connective tissue lun towaid the centre dividing the giowth into 
mail)'- lobules The connective tissue contains blood-vessels and shows a 
hyaline degeneration From these stupes lun bundles of fibrillse suiiouiiding 
nests of cells and finally single cells, giadually becoming smallei and smallei 
The shape of the cells is various small, large, iiiegulai, polygonal, lounded, 
spindle-shaped, etc 

b Giant cells containing a variable numbei of nuclei Sometimes it is 
difficult to find these cells, and it is necessaiy then to examine all paits of 
the tumoi It should be added that often in tumoi s of the foieaim the 
above cells cannot be found at all Rosenthal states to have found giant 
cells only m one case of myeloma out of seven cases observed , it should be 
pointed out howevei that even m this case the neoplasm was, oi iginally local- 
ized on the hand, and only secondaiily passed on to the foiearm 

c Lipoid cells are laige, vesicular, bught, similai to the xanthoma-cells 
and containing lound oi oval-shaped nuclei, often excentrically situated fur- 
ther plasma honeycombhke tissue (Weben-, Schaum-zellen) which is seen 
whenever the specimen was subjected to the influence of liquids dissolving 
fats (alcohol, ether, xylol) On the other hand, if the specimen is congealed 
the empty spaces are filled with ciystals and fine droplets of fat In the 
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polarimetei we perceive doubly refracted light, and in Sudan III reaction the 
lipoid cells become red-yellow This fat-substance is a cholestenn ester 
of fat acid On account of the inciease of cholestenn in blood (hypercholes- 
teiolemia) ciystals of cholestenn form local deposits in sheaths and tendons 
(Pinkus, Pick, Prmgsheim) As consequence of irritation caused by the 
deposits of cholestenn results xanthosarcoma 

d Numerous blood-vessels having thick walls affected by hyaline 
degeneiation 

e The presence of pigment deposits of sanguineous origin The macro- 
scopic examination shows dark brov nish areas on the section and on the sur- 
face of the tumor The microscopical 
findings of these places shows 
numerous crystals of hiemosidei in, 
both intracellularly and extracellu- 
lail}' When exposed to the influence 
of potassium fenocyanide it assumes 
a blue color 

This pigment is the remnant of 
old extravasations of blood 

It must be added that myelomata 
are by some authors of recent years 
consideied as granulomata of tendon 
sheaths of inflammatoiy origin (Fleis- 
sig, Ben, Broders, Buxton, etc ) 

B Sarcoma fusocellulare and glu- 
bocellulaie As a matter of fact it 
IS a malignant neoplasm and diffeis from the giant-celled sarcoma in its 
clinical symptoms and histological picture m which the giant cells and hpoid 
cells aie missing, besides Sudan III leaction is negative and the double re- ' 
fi action of light in the polanraetei is missing The capsule may be present 
but the surface of neoplasm is generally without any lobulations Most fre- 
quently It IS of an infiltrating chaiactei 

Torneaux in 1913 reviewed the literature of 93 cases of sarcomata of 
tendon sheaths Fifty-four of them were giant-celled sarcomata and 37 
fuso- or globo-celled sarcomata 

To these statistics some new cases lepoited recently must be added Most 
of them are xanthosarcomata 

1 Hartert (1923) — 'A woman, aged fifty-eight, had a slowly developing tumor 
which grew to the size of a fist and sprang from the sheath of the tendon of m tibialis 
posterior, grown together with the internal malleolus, the articular capsule and 
blood-vessels 

The excision of the tumor Microscop'c diagnosis Xanthosarcoma 

2 Hartert — A man, aged about thirty-one, had a tumor as large as a fist, attached 
to the sheath of the m tibialis anterior, grown together with the internal malleolus and 
articular capsule 

The growth was extirpated Microscopic diagnosis Xanthosarcoma 
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3 Hartert — woinan, thirty-five years of age, had for sixteen jears a tumor of 
the size of a fist over the os cuboideum 

Pirogot’s amputation Microscopic diagnosis Xanthosarcoma 

4 Hartert — A man had a tumor originating from the tendon sheath of second finger 
It was removed Microscopic diagnosis Xanthosarcoma 

5 Hartert — A neoplasm in connection with the tendon sheath of the flexor of the 
fifth finger of bean size 

The excision Microscopic diagnosis Xanthosarcoma 

6 Fleissig (1923) — A woman, thirty-eight years of age, had for two >ears a growth 
arising from the sheath of the flexor of the left foiefinger Clinical diagnosis panari- 
tium Microscopic diagnosis Granuloma 

7 Fleissig — A woman, twenty-two years of age, during the past nine months a 
tumor appeared about the size of an American walnut, arising from the tendon sheath 
of the flexor of the right forefinger Microscopic diagnosis Granuloma 

8 Fleissig — A wmman had a swelling arising from the tendon sheath of thumb 
flexor Excision Microscopic diagnosis Granuloma 

9 Buxton (1921) — A young w'oman noticed a sw'elling, a little larger than a pea 
w'hich was attached to the sheath of the long extensor of the right thuml) Remo\al 
Microscopic diagnosis Giant-celled myeloma 

10 Buxton — A woman, aged tw^enty-four, had a swelling of the size of a split pea 
attached to the tendon sheath of the right thumb flexor 

Excision Microscopic diagnosis Giant-celled myeloma 

11 Krogius (1922) — A woman, twenty-nine years of age, had for ten years, a fist- 
sized tumor arising from the tendon sheath of the m tibialis anterior, growm togctlici 
with the tendon of this muscle Excision Microscopic diagnosis Xanthosarcoma 

12 Krogius — A woman, aged fifty, noticed twenty-four years ago a small tumor 
which grew slowly and gradually teaching the size of a walnut It was connected with 
the tendon sheath of the flexor carpi radiaiis Excision Microscopic diagnosis 
Xanthosarcoma 

13 Krogius — A man, aged forty-eight, complained of a w'alnut-sizcd growth w'hich 
sprang from the sheath of the extensor tendon of the second finger Excision Micro- 
scopic diagnosis Xanthosarcoma 

14 Krogius — A woman, twenty-one years of age, liad since the past three years a 
tumor of the size of a hen’s egg The tumor was connected with the tendon sheath of 
flexor hallucis longus Excision Microscopic diagnosis Sarcoma fusoccllularc 

After one year follow'ed a recurrence w'hich w'as lemoved Exact microscopic exam- 
ination showed xanthoma cells and doubly refraction of light No evidence of giant cells 

Thus we obtain the number of 70 cases of myeloma of tendon sheaths 
lepoited so fai in hteiatuie It must be added however that this number 
may piobably be mci eased, if the American hteratuie be dul} levised We 
weie only able to review the Ameiican journals of some last years 

Finally we must point out that some authois do not distinguish saicomata 
giganto-cellulare from tiue sarcomata, and therefoie some of them suggest 
radical operation including amputation of the extremity while they are quite 
benign ni their clinical couise, and may piobably be that they are as mentioned 
above, inflammatoiy gianulomata Therefore, as such, they ought to form a 
separate group among tumors of tendon sheaths We cannot, howc\ei. 
express our piecise opinion, as we had not any such case in our observation 

The tendon sheaths aie no lare places wheie mixed tumors occui Thc\ 
ina} be composed of a benign neoplasm tissue such as filirochondroma, 01, 
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sometimes, they assume a malignant chaiacter, eg , chondrosarcoma, fibro- 
chondrosarcoma, etc , and in om case filn ochondromyxoosteosarcoma 
Among cases reviewed by Tourncaux, (Sonbeyran, Morestm, Broca, Mayer, 
Billroth, Buxton) mixed tumois aie found quite often Our cases belong 
to the most interesting ones 

Dijfei enUal Diagnosis — ^The clinical diagnosis of the above neoplasms 
IS difficult, often possible only dm mg oi even after the opeiation on base 
of the micioscopic examination 

Let us consider the commonest tiimoi of the tendon sheath, viz, the 

saicoma and try to distinguish succes- 
sively the diseases that may be taken 
into account here 

a Saicoma of tendon is rarer and 
characterized by early limitation of 
the movement of the tendon If it 
has a smaller inclination to the infil- 
tiation into the suriounding tissue, it 
will be movable if the tendon is 
bi ought into action 

The sarcoma of the tendon sheath, 
howevei , can give the same symptoms, 
if It affects the tendon secondarily, sur- 
iounding it from all sides During 
Fig 10— Case IV The angiomatous area Operation it IS IlCCeSSary tO ICmOVC 

the sheath together with a pait of the tendon The micioscopical examina- 
tion shows then that the tendon tissue is unchanged and the limit between it 
and the neoplasm tissue is sharply outlined On the other hand, if even a 
distinctly outlined sarcoma comes out of the tendon itself it may be only 
slightly movable, if the physiological movement of the tendon is small 

b Benign tumois of tendons aie veiy laie, and we can theiefore leave 
them unconsidered 

c Benign tumois of tendon sheaths fibroma glows slowly, without 
attaining a laige size, chondioma glows slowly, too, and has a haid con- 
sistency, lipoma can appear svmmeti icall}'- oi multiplex but not symmetrically, 
showing a false fluctuation Sometimes it is lying under the fascia and 
then it grows along the tendon, giving a longitudinal swelling which can 
imitate chionic tenosynovitis 

d Ganglion tendinosum appeals generally on the doisal legion of the 
forearm (sarcoma leversally) and is small in size, spherical, and disappears 
after pressure 

e Tenosynovitis tubeiculosa granulosa is easy to distinguish from the 
sarcoma which has malignant symptoms but it is difficult to distinguish it 
from giant-celled myeloma, because the shape, localization, clinical course 
and symptoms can be similar in both diseases In tenosynovitis the move- 
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ment can occur earlier, and the consistency of the swelling is softer Other 
movements must be taken into consideration, in older to asceitain the diag- 
nosis, VIZ , the geneial ph3^sical symptoms, appearance and condition of patient, 
function findings, etc 

f The tumors of othei soft paits (muscles, fascia, etc ) too, can lendei 



Fig ir — Case The loose fibromatous area 

Fig 12 — Case V Dense fibrous connective tissue Hj aline degeneration 
Fig 13 — Case V The nests of spindle-shaped colls 
Fig 14 — Case V Homogeneous collection of cells 

the diagnosis difficult, as it imitates entirely the tumois onginating fiom 
tendon sheaths 

As it may be seen fiom the above, it is vei} difficult, often e\en impossible 
to distinguish the saicoma of tendon sheaths from other diseases 1x111011 we 
have quoted 

Piognosis — The prognosis of benign tumors is faxorable The exci'tion 
of such tumors has no influence on the function of the extremiti, even if they 
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have grown together with the tendons The affected part of the tendon can 
easily be excised, and the remaining ends of the tendon can be stitched 
together, the tendon being prolonged in case of need 

The prognosis of giant-celled myeloma is good, because the tumor is 
easy to remove and does not form any metastases 
The worst prognosis is that of sai coma 

The iiiognosis in regard to the function of an extremity is better in 
neoplasms of the fingers and hands than m the neoplasms of forearm 
where the giowth {eg , myeloma) is usually larger and the excision con- 
sequently moi e difficult 

Tieatment — Depends mainly on the character of the neoplasm In the 
majority of cases it is sufficient to apply the local excision of the tumoi The 
amputation and exaiticulation of an extiemity is made only in seveie and 
malignant cases 

SUMMARY 


1 Piimaiy tumoi s of tendons aie veiy raie The commonest of them 
are the saicomata 

2 Primary tumors of tendon sheaths are more frequent The commonest 
among them aie the giant-myelomata (gianulomata) 

3 The giant-celled myeloma seems to be caused by some injuiy or irrita- 
tion It IS an inflammatoi}’’ gianuloma, and should theiefore be excluded 
fiom the group of neoplasms, and included m that of inflammatory disease 

4 The following classification and terminology of the tumoi s of tendons 
and tendon sheaths should be adopted 

A Neoplasms 

I Neoplasms of tendons 

1 Benign neoplasms fibroma, osteoma, chondroma 

2 Malignant neoplasms saicoma 
II Neoplasms of tendon -sheaths 

1 Benign neoplasms fibroma, lipoma, chondroma, angioma 

2 Malignant neoplasms saicoma 

3 Mixed neoplasms 

B Inflammatory and othei tumoi s tendovaginitis tubeiculosa, granuloma 
(the foimer myeloma), ganglion, etc 

5 The differential diagnosis between the tumors of tendon sheaths and 
inflammatorj' diseases especiall)'^ tendovaginitis tuberculosa granulosa is 
difficult 
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METACAEPAL CENTEAL GIANT-CELL TUMOES 
Bi Emile Duskes, MD 
or Baltimore, Md 

rnOM THE DEP^nTJirNT or PATJIOLOGV, UNIX Ensixx of XIAinLANO, bOIlOOL OF IIEDICINF 

The purpose of this communication is to emphasize benign tumors of 
the metacarpal bones with particular leference to the giant-cell tumoi and its 
differential diagnosis Because of the rarity of giant-cell tumors in this 
location, it IS felt that the following case is woithy of leport 

Case Report — Miss M G, white, age seventeen years, was admitted to the service 
of Dr F S Ljnn at the University Hospital, September 17, 1926 The history was 



Fig I — Rontgenogram anteroposterior shoxving involvement of third metacarpal bone the expanded 
and thinned-out cortex the trabeculations and the limitation to one bone 

essentially negative, with the exception that about one year previous to admission, she 
struck the back of her left hand, following this injury she noticed the development of 
a lump near the centre of the dorsal surface of the hand This had gradually increased 
in size, but it was not painful 

Examination of the hand showed a non-mflammatory swelling over the third left 
metacarpal bone, extending almost to the head of the bone This was approximately 
oval m shape, fairly firm and not tender There was no disturbance in function 

The Rontgen examination showed (Fig i) a marked enlargement of the third 
metacarpal bone of the left hand The shaft was expanded, the cortex was very thin 
but intact The entire bone, with the exception of the head, was involved There were 
fine trabeculations throughout There was no destruction of the surrounding bones 
No new bone formation was seen, nor were other lesions noted Doctor Lynn per- 
formed the usual curettemcnt operation 
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The pathological material in tins case consisted of a yellowish-red soft tissue inter- 
mingled with blood, having more oi less the appeal ance of placenta! curettage There 
was no bone or firm tissue present 

Microscopic sections (Fig 2) revealed a mass consisting of many large multi- 
nucleated cells of the “ Epulis type,” held in a loosely arranged stroma composed of 
spindle-shaped cells Numeious blood-filled capillaries were present 


Coimneiit — It is unnecessai}' to entei into controversial discussion as to 
the oiigin of giant-cell tumors except to call to mind the two mam theoiies, 
VIZ (i) The neoplastic 

theoiy which holds that . 


theoiy which holds that 
the lesion is a true tumor, 
having its oiigin in bone- 
man ow, (2) the non- 
neoplastic theory which 
holds that these tumois 
are the lesult of chionic 
inflammation 01 chionic 
irritation, such as a 
chi 0 n 1 c liemoi 1 hagic 
osteomyelitis (Bariie , 


m 


pends essentially upon 
the origin of the giant- 
cell from the bone- 


- 1 


Fig 2 — Section of tumor sho\/ing gnnt cells and stroma 
Pathology No 14727 


mairow, that is, from the osteoclasts To-day veiy few adheie to this 
theory Apparently the giant-cells are deiived from the endothelial cells 
of the blood-vessels or from monocytic mfiltiation fiom the blood d he 
giant-cells are of the true foreign body type such as are found in the epulis 
of the oral mucous membrane Although giant-cells aie encountered in the 
walls of bone cysts and particles of bone tissue are found in giant-cell tumoi s, 
nevertheless there are ceitam differences which might have an important bear- 
ing pointing to a difference in etiology, although as yet not con elated noi 
thoioughly understood 

In the case now detailed the history, rontgenogram and pathological find- 
ings permit no doubt as to the benignancy of the lesion All the twent}'-fivc 
points of diagnosis between benign and malignant bone tumors, as collected h) 
Codman,'^ are present In this respect the case is typical 

Cential giant-cell tumors have the same general appearance in all the 
bones The majority of the recorded cases ha^e occuried after the second 
decade of life and the lesion has been found in the epiphjseal end of the bone 
Contrasted with this is the bone cyst, which constitutes the largest numbei 
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of cases in the first two decades of life and is observed in the shaft of the 
bone, this Bloodgood has shown 

In the metacarpus giant-cell tumors are very rare In 1920, from his 
immense experience, Bloodgood desciibes only one case which was also in the 
third metacarpal bone of left hand Here, diagnosis was obscuied by a large 
suriounding oedema complicating picture and pioducing erioneous impression 
of a sarcoma Appaiently no othei cases have been recorded in literature 
The most important clinical aid to the diagnosis is the age of the patient 
Bone cysts are most pievalent befoie the age of twenty, and, as Phemister 
and Gordon ® state, aie essentially a disease of the growing period and 
rarely begin after adult life is reached In adults, neoplasms predominate 
Our patient was seventeen years of age, this favored a diagnosis of bone 
cyst Although solitary cysts have been encountered in other bones of the 
body, usually, however, they are multiple 

The primary or original site in our case was not clarified by the lontgeno- 
gram Both the epijDhysis and part of the diaphysis weie destroyed Of 
true tumors the central chondiomata aie the most common, next in frequency 
appeal the myxomata, both of which are more often noted in the phalanges 
rather than in the metacarpals These usually occur in adults These tumors 
frequently lack the appearance of trabeculations or the “stippling” of Rose 
and Carless, ^ which are due to the presence of scattered calcareous masses 
Moreover, more of the epiphysis remains than is seen in the giant-cell tumor, 
where only a mere shell is left When the difiFerences are not distinct, the 
ultimate diagnosis will depend upon an exploratory operation 

Osteomata and periosteal lesions, as a rule, offer no difficulties Malig- 
nancy manifests itself m the rontgenogram 

SUMMARY 

A case of central giant-cell tumoi of thud metacarpal bone of left hand is 
repoited m girl aged seventeen years It is a raie situation for this condition 
A brief discussion of its etiology and differential diagnosis is given 
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TRANSACTIONS 

OF THE 

PHILADELPHIA ACADEMY OF SURGERY 


Stated Meeting Held Fcbiuaty 7, ip2/ 

The Piesident, Dr Charles F Miichell, in the Chau 

BONE TRANSPLANTATION FOR SPONDYLOLISTHESIS 

Dr a Bruce Gill piesented thiee cases of spondylolisthesis which had 
been operated on by bone ti ansplantation to fuse the thiee lowei lumbai 
veitebrse with the sacrum 

Doctor Gill also piesented a senes of lantern sides illustiating Osteo- 
chondritis of the hip (Legg’s disease) Osgood-Schlattei’s disease of the 
tubeicle of the tibia Koehlei’s disease of the taisal scaphoid Freibeig’s 
disease of the head of the second metatarsal bone Displacement of the 
epiphysis of the head of the femur duiing adolescence Osteochondritis of 
the bodies of the veitebrse Apophysitis of the heel 

OSTEOCHONDRITIS OF HIP 

Dr E L Eliason reported the histoiy of a giil, aged eleven, who carlv 
in July, 1926, without apparent injury, began to limp but without pain She 
continued to limp foi six weeks, at which time an X-ray was made and 
leported negative She continued to limp until December 23, when, following 
a slip on the ice, she was unable to rise due to disability in hei left leg On 
admission to the hospital, December 28, 1926, an X-ray levcaled an epiplnseal 
separation at the upper end of the femur Examination of hei previous 
X-iay taken in August, disclosed the fact that a slight slipping of the 
epiphysis could be noted at that time Fluoroscopic 1 eduction was obtained 
and the limb placed 111 a Whitman abduction case in which it was kept foi 
five weeks At this time it was lemoved and an X-iay taken which showed 
perfect leduction but also a raiefaction of the uppei end of the diaplnseal 
fiagment This patient ran a peisistent fevei of from 99 to 992 or 993 
during her stay in bed Her leucocytes were between 10 000 and 1 1 000 
Diagnosis Osteochondiitis with complete sepaiation of the epiphysis Patient 
is still in hospital 

Doctor Eliasok gave the history of a second child, a boy aged thirteen, 
who was well until a month ago. when he was struck on the left hi]) b\ 
himself with a hammer while doing some nailing Following this he had 
some pain but was able to walk without limping A few da\s later he began 
to limp and continued to do so up until about two weeks before his jiresent 
accident, which occurred October 10, 1926 On this date while walking 
along on the level giound, the patient’s left leg lotated itself externalh and he 
fell to the ground backwards He was picked up and helped home being 
unable to stand on this leg He was admitted to the hospital eight days after 
his accident at which time X-iay re\ealed an epiplnseal sepaiation at the 
uppei end of the femur Reduction was accomplished undci the fiuoroscone 
and the limb diessed in a Whitman case Throughout the patient’s stay m 
the hospital he ran a slight temperature — a\eiage 99 A leucocyte count N\as 
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not made At the end of seven weeks the case was lemoved and an X-ray 
showed a perfect reduction and union, there being, however, some rarefaction 
and absorption on the upper end of the diaphysis The radiologist states 
that at this time he cannot be sure whether this rarefaction is due to the 
injury and disuse or some pieexisting disease Diagnosis Osteochondritis 
with complete separation of the epiphysis 

Patient has completely recoveied but is still under observation 
Dr W G Elmer said that he had at present a child of fourteen years, 
who fell while roller skating last September She was treated in the general 
surgical seivice of one of our large hospitals for an intracapsulai fracture of 
the hip, by means of an abduction plastei case from the ankle to the waist 
The child still limps and has some pain when she walks without a crutch The 
X-ray shows no union and the head of the femur is pushed down on the 
neck Theie is shoitemng of appi oximately one inch Intracapsular frac- 
ture of the hip IS veiy unusual in a child If the bone had been normal 
there should have been solid union m five weeks if the fragments had been 
in good position and the X-ray taken at the time the case was applied showed 
that they were in good position There was evidently some fault m the 
texture of the bone and this case should be classed as osteochondritis defor- 
mans jUA^enilis or Legg’s disease The speaker does not favor bone pegging 
m these cases as the bone is of poor quality to stait with Abduction m 
plastei and protection from weight -beai ing foi six months is his method 
of treatment 

Another patient, a boy of se\enteen years, was huit m a foot-ball game, 
but continued in the game and continued playing during the remainder of the 
season, although he walked with a limp He had been having chiropractic 
treatments from the autumn of 1924 to the autumn of 1925 His physician 
then had an X-ray examination made and also an examination by a surgeon 
and the diagnosis then made was tubeiculosis of the hip When first seen 
by Doctor Elmer in January, 1926, theie was no muscle spasm, the hip 
moving freely in all diiections, but with range of motion somewhat limited, 
and there was one-half inch shortening The epiphysis was separated from 
and pushed down on the neck of the femui A diagnosis of Legg’s or 
Perthe’s disease was made A good result was obtained in this case after 
treatment over one year 

POST-OPERATIVE STRICTURE OF THE COMMON BILE-DUCT 
Dr Edward J Klopp said that accidental injury of the common bile-duct 
with the resulting biliary fistula or stenosis and the evolution of the methods 
devised for the correction of these sequels are well known to most surgeons 
of experience Fistula and stenosis occasionally follow purposive operations 
upon the common duct when there has been no error in technic Obstruction 
may be avoided by burying a cathetei in the duct extending into the duodenum 
as recommended by Duval and Richard Their method is comparatively 
simple and should receive serious thought when drainage of the common duct 
IS desired m the absence of infection The T or fishtail tube is used' because 
it is practical and easily mtioduced In many cases a large amount of bile 
leaks around the tube It may do no harm in the majority of cases but we 
cannot deny that it has caused serious damage 

The use of the buried catheter m reconstructing the common bile-duct 
as suggested by McArthur has given him and others gratifying results He 
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recommends leaving the catheter long so that the mteslmal tug will cause it 
to be dischaiged thiough the bowel after the duct has been icpaired and 
epithelialized, and before theie has been bile deposit about the lube to again 
produce obstruction Short tubes may lemain for an indefinite peiiod and 
act as a nidus for deposit of bile salts 

Various plastic operations have been perfoimed on the ducts mam of 
which met with success Eliot wiote a splendid paper in 191S icpoiting 
three of his own cases 
and abstracting m any 
cases fioiii the literature 
and peisonal communica- 
tions It gives one a 
compi ehensive idea of 
the vaiious methods em- 
ployed in plastic suigeiy 
of the biliary apparatus 
The 11101 e recent paper 
by Walteis adds valuable 
information regarding 
this woik 

Needless to state that 
most of the cases re- 
poited have been dealt 
with satisfactoiily It is 
1 egi ettable that m 0 1 e 
failuies have not been 
lepoited The Van den 
Burgh test has been a 
great aid m selecting a 
compai atively safe time 

when nnp mi$rbt imrlpr- i —Showing part of a \o 24 Trench Catheter inch Ins 

vvijvkIi uiic iiiigiiL uiivici been m the repaired common duct and the duodenum for ten months 

-j-Q OOT*r'€Ct! & strictu[l*0 The patient is practically free from sj" mptoms 

of the common duct In the absence of fistula and the increase of bile pig- 
ment in the blood, it has been suggested that a fistula be estalihshed and 
coirection of the stricture be done at a second opeiation These cases aie not 
select operative risks , the opeiation is time-consuming on account of adhesions 
and generally the absence of the gall-bladdei as a guide dlie following case is 
repoited because of several impressive facts 

1 The common duct was injuied while lemoving a gall-bladdei that was 
not badly diseased 

2 The use of the fishtail tube in the fiist leconstructue opeiation was 
followfed by stncluie wnthm six months 

3 Introduction of the buiied catheter through the papilla of A^^ater and 
sphmctei of Oddi w^as accomplished wuth consideralile difficulh at the 
second leconstiuctive opeiation, due to the large size catheter 
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4 The patient has woin the catheter foi approximately ten months with 
little discomfort One is amazed at the tolerance of the duct and the duode 
num We think the catheter should be lemoved thiough the intestine, probabl) 
jejunum The patient declines mterfeience so long as he is comfortable It 
is feaied that there will be a deposit of bile and subsequent obstruction 

A man, aged thirty-six , referied to Doctor Gibbon’s seivice, Jefferson 
Hospital, by Doctoi Immeiman of the Gastro-enterological Department, 
August 24, 1925 The gall-bladder and ajipendix were removed elsewheie 
on Apiil 4, 1925, for symptoms referable to the stomach and intestines with 
pain radiating under his right shouldei and back Two drains were inseited 
Thiee days latei one dram was removed which was followed by profuse 
drainage of bile Three weeks after the opeiation 1 e-suture of the wound 
was attemjffed There was piofuse diainage of bile until six weeks before 
admission to Jefferson 

On admission theie was marked jaundice with all the usual phenomena 
There was a large fluctuating mass bulging in the legion of the old scar 
This was opened by the lesident who obtained 1000 c c of bile The jaundice 
faded, bile diained freely through the fistulous opening and the direct Van 
den Burgh was negative thiee weeks latei 

On September 18, 1925, undei ether anaesthesia, we injected the fistulous 
tiact with methylene blue and excised the old abdominal scar and fistula 
An obstiucting scat i cm long in the mid-poition of the common duct was 
partially excised and a fishtail tube inserted in the usual manner A Penrose 
diain was placed along the side of the tube Bile immediately diained 
through the tube, on the eighth day there was free drainage external to the 
tube On the fouiteenth day the tube came out He was dischaiged, wound 
healed, no jaundice, digestion good, bowels satisfactory, on October 29, 1925 

He was syniptom-fiee until March i, 1926, when jaundice reappeared 
with the associated symptoms Wound lemained closed, no swelling of 
abdomen Pie leturned to the hospital, March 8, 1926, was transferred to 
the Pennsylvania Hospital, March 21, 1926, wheie I was then active After 
caieful prejjaiation he was again ojjerated upon April 12, 1926, undei ethei 
aniEsthesia The scar in the duct was 2 cm long extending to the duodenum 
It was excised After dilating the papilla and sphincter of Oddi a No 10 
soft rubbei cathetei passed into the duodenum We were desiious to bury a 
large cathetei, having faded previously to prevent stnctuie The duodenum 
was opened and more dilating was done with suitable instruments It seemed 
as if a No 24 cathetei, the size we decided to use, should pass We were 
unable to grasp the tip of the catheter thiough the sjihmcter with a duct 
stone foiceps The No 10 catheter was introduced through the distal portion 
of the duct into the duodenum The e} e-end of the laiger catheter was 
sutured in the funnel-end of the smaller and by pulling on it through the 
aitificial duodenal opening and pushing on the laigei fiom above it was put 
m position with compaiative ease A suitable mandim was not at hand 
The funnel extended upwaid into the dilated jioition of the duct It was 
impossible to make a satisfactoiy anastomosis of the duct The defect was 
coveied with omental tissue 

About 10 cm of the distal end of the catheter was cut off It was thought 
that too much cathetei of large calibie in the small intestine might be very 
uncomfoi table I now think that this was an erioi The duodenal wound 
was closed A Peniose dram was cairied to the site of duct anastomosis 
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Bile drained externally for three weeks There has been no diaina^c since 
The scar is satisfactory, there is no e\idence of hernia 

Dr John B Deaver said that with the patient he agieed that it is hcttci 
to continue to wear the tube Doctor Dea\er has had the tube remain as 
long as eighteen months, and then be passed The tugging probabh has little 
to do wath this One patient wore a T-tube foi foui }cars The most satis- 
factory opeiation when feasible is anastomosis of the pioximal end of the 
common duct to the duodenum This is not a difficult opeiation and oficis 
excellent lesults Howevei, it was not possible for Doctor Klopp to do this 
m this case It sometimes lequires two oi tlnee opeiations to secuie a icsult 
in this type of case with always a chance of subsequent stiictuie 

PRIMARY ULCER OF THE JEJUNUM 

Dr I S Ravdin lead a papei with the above title, for which see pigc 8/"^ 

ACUTE INTESTINAL OBSTRUCTION 

Dr J Si EWART Rodman leported tlnee cases wdnch had otcuired dm mg 
the past yeai in his service at the Bryn Mawu Hospital In each case the 
cause of the obstiuction was sufficiently unusual to wMiiant placing it 
on lecord 

Case I — A woman, age fifty, w'as admitted to the hospital, Xocembei 28 
1925, with the chief complaint of “ pain in abdomen and vomiting " About 
tw^elve hoitis before admission she w'as suddenly seized wath se\ere pam m 
the lower abdomen followed by nausea and vomiting The nam at fiist w'as 
geneiahzed thioughout lowei half of abdomen, latei to become moie local- 
ized about umbilicus The bow^els had moved the day be foie Seveial 
enemas before admission had failed to give relief The jiatient had had a 
cholecystectomy and vaginal lepaii eight yeais ago The ])ast histoiy wms 
otherwase negative When admitted she w^as in acute abdominal distiess 
Palpation of abdomen levealed a suggestion of a mass on the light side of 
abdomen, although as she is quite stout, it Avas impossible, to be siue of this 
Vaginal examination was negative for pelvic jiathology A diagnosis of 
acute intestinal obstiuction due to adhesions fiom lajiaroloni} wsas made 
Opeiation revealed a large mass filling the entiie light low^cr quadrant acioss 
middle line due to an enoimously distended bow^el A punctuie w^as made 
which immediately allowed a laige quantity of gas to escape The collajised 
bowel was then easily deliveied and as this w^as done the bowel was seen to 
lotate completely, relieving the obstiuction above and below 'I'he portion of 
bow^el involved was the lower pait of the ascending colon and c.ccum d'he 
appendix was lemoved and the w'ound closed wothout diainage I'he patient 
made an uneventful lecovery, lea\ing the hospital three weeks latei This 
case was obviously one of toision at tw'o points, one in the ascending colon 
anothei m the teiminal ileum, completely isolating and obstiucting the inter- 
vening loop of bow^el A cursor}' rcMew' of the htcratuie for the jiast ten 
}eais has failed to leveal another case of torsion at tw'o different jioints of 
the bow'cl isolating and distending a loop as m this case Acute obstruction 
due to toision at a single point is, as would be expected, a fairh com- 
mon occuirence 

C\SE II — A. man age sixt} -eight was admitted to the hospital No\ ember 
q, 1925. wnth chief complaint of “obstruction of the bowel” Six da}s 
befoie admission he had been suddenh seized with scAerc pain in the loA\er 
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left quadrant of abdomen and vomited Morphia relieved the pain partially 
On the fourth day aftei the onset of the illness the pain was suddenly and 
spontaneously relieved and the bowels moved The pain returned the fol- 
lowing day and enemas were ineffectual No further vomiting occurred The 
man had had a double inguinal hernia for the last twenty yeais for which he 
had worn a truss On admission the temperature was 99 3, pulse 80, respira- 
tion 20 He was apparently in pain The abdomen was moderately dis- 
tended, resistant and somewhat tender on the left lower quadrant No definite 
tumor mass was found in left inguinal canal, although the overlying tissues 
somewhat swollen and tendei Theie was a reducible hernia on the right 
side Under local anaesthesia the left inguinal canal was opened No hernia 
was found but a thickened and oedematous spermatic cord which traced to 
the internal iing disclosed a mass apparently adherent to the ring within the 
abdomen The incision was enlarged upward, opening the abdomen, and a 
loop of small intestine found adherent to the parietal peritoneum No attempt 
was made at that time to dislodge the mass, but a Paul’s tube was inserted 
into a loop of bowel iDroximal to the mass The patient made a relatively 
smooth recovery from the operation but two subsequent attempts to close the 
fecal fistula have been unsuccessful Ileosigmoidostomy was performed nine- 
teen days after the fiist operation and inversion of the fistula was made six 
weeks later In spite of daily evacuations by rectum the fistula continued 
to dram 

Reduction of strangulated hernias cn masse happens every now and then, 
but in the reported cases has always been the result of taxis The unusual 
feature of this case was that no taxis was used but large and repeated doses 
of morphia given 

Case III — A man, age fifty-five, was admitted to the Bryn klawr Hos- 
pital, January 18, 1926, with the chief complaint of pain m the abdomen 
On the pievious day the patient had been seized with pain in the left lower 
quadrant and took paregoric for relief The pain continued on the following 
day, gradually increasing in seventy Vomiting occurring once The bowels 
have been more or less constipated for some time, but moved slightly twenty- 
four hours before admission, on the second day of the illness The patient 
had been 111 good health save that one week prior to admission he was run 
over by a wagon, sustaining contusions of both legs On examination the 
abdomen was slightly distended and tender in lower left quadiant and there 
was rigidity of the left lectus Peristalsis was about normal No masses 
were felt Tempeiature 982, pulse 60, respiration 20 At operation, the 
evening of admission, the intestines were found to be filled but no free fluid 
was present A small mass was felt within the abdomen adherent to parietal 
peritoneum over the sigmoid On fuither exposure the mass proved to be 
sigmoid somewhat kinked and adheient to parietal peritoneum by an inflam- 
matory mass in its wall Gentle manipulation loosened the mass from the 
parietal peritoneum, upon which, the sigmoid resumed its noimal position 
As the mass was small and did not then encroach upon the lumen of the 
bowel, it was not distuibed Convalescence was uneventful except for a 
surgical wound infection W J Mayo {Journal Amencait Medical Associa- 
tion, Septembei 8, 1917), m 1907 repoited with Adson and Griffin five cases, 
of dn erticulitis of the sigmoid, the fiist in which the patholog)’’ was estab- 
lished during life — since has lesected bowel for diverticulosis in 42 cases — 
in 36 sigmoid, one tiansA^eise colon, in one the hepatic flexure and caecum, 
in one the lectosigmoid junctuie and m two the lectum, all acquired symp- 
toms suggestive of acute appendicitis on left side Mayo recognizes four 
types I Self limiting Diverticulitis and Peridiverticulitis II Diverticulitis 
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and Pendiveiticuhtis with abscess resulting in FistulcX- III OhstuKtinn 
(31 per cent malignant disease coexists) Obstuiction not quite loinplctc 
therein dififering fioin caicmoma It is sometimes necessan to do colostonn 
or temporary ileostomy IV Caicmoma de\eloj)ing on a Dueiliculum 

Of 42 cases operated up to time of lepoit, 14 pei cent died as a icsult 
of opeiation 

J T Rogers {Mmuesoia i^Icdicuic, Ianuai3% 1923) belicxes the sutgical 
tieatment m any given case must depend upon the se\eiit\ of the s\inptoms 
the condition of the patient, and the judgment of the opeiating suigcon 
Fiom his own experience and a caieful leview of man) cases icported, he is 
convinced that simple drainage m most cases will be followed In cuic In 
three cases lesection seemed necessaiy but diainage lesultcd in cine 

The incidence of diveiticulitis of the large bow^el is set foith 1 )\ ] W 
Larimore (Jownal Missouu State Medical Association, Apiil, 1925) in 
4408 X-iay examinations he found 55 times (i 24 pei cent ) In 21 cases 
there were isolated diverticula, 34 cases show^ed multiple dueiticula The 
sigmoid was the most frequently involved poition of bow^el 

Dr Walter G Elmer recalled a patient wdio had complete ohstriKtion 
foi one week A long median incision w^as made and instantl}' the huge 
intestine protruded fiom the wound and became distended to the si/c of a 
child’s balloon and seemed to be on the point of luptmmg It w^as opened 
to relieve the tension and closed at once Appaiently the tiansveise colon had 
been hanging down m the abdomen and a long loop had appaiently twisted 
on itself Revel sal of tire colon immediately leheied the obstuiction The 
opeiation was completed b} colostomy and the patient made an uncientful 
lecoveiy The colostomy will be closed subsequently In a jilastic ojieiation 

MESENTERIC C\ STS 

Dr William B Sw'ARIley read a paper wnth the abo\e title, foi wdiich 
see page 886 
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TRANSACTIONS OF THE NEW YORK SURGICAI. SOCIETY 
AND THE PHILADELPHIA ACADEMY OF SURGERY 

Joint Meeting Held Febuiaiy p, ip2‘/ 

Dr Walion Martin in the Chair 

CIRRHOSIS OF LIVER, OMENTOPEXY, SPLENECTOMl 

Dr Allan O Whipple presented a man, thnty-six years of age, who 
was admitted to the Piesbyterian Hospital of New York, August 24, 1920, 
on account of copious hsematemesis His history was essentially negative 
He had never had any pain or discomfort after meals He had noted that 
at times during the past yeai, his stools had been dark, had been subject to 
frequent nose bleeds Two months ago when apparently in perfectly normal 
health, he experienced sharp pain refeiied to the middle of the abdomen 
which disappeaied after a few minutes During the following night, he began 
to vomit food mixed with blood, the vomiting recurred at frequent intervals 
for a period of some houis when it ceased There was no pain He remained 
in bed thereafter foi a peiiod of ten days when he felt as well as ever Thiee 
days before admission he was awakened from a sound sleep by nausea and 
vomiting The vomitus was chiefly dark blood , was about one-half pint in 
amount Soon after he also passed a black stool Following this, his hemor- 
rhage ceased, leaving maiked weakness When he was admitted, his general 
physical examination was essentially negative save for anannia , the abdominal 
examination levealed, in the left upper quadrant, a palpable mass extending 
from the midline down to the level of the umbilicus not tender, smooth, firm, 
edge rounded, no notch made out Red blood-cells, 3,300,000, hfemoglobin, 
50 per cent , white blood-cells, 2000, polymoiphonucleais, 63 per cent Small 
lymphocytes, 26 per cent , large lymphocytes, 8 per cent , transitionals, 3 
Clotting time seven minutes, bleeding time noimal Red cells showed central 
pallor, platelets slightly diminished in number The attacks of blood vomit- 
ing continued on account of which he was given thiee transfusions At time 
of operation, the red blood count was 2,400,000, hsemoglobin, 60 per cent 
Ascites developed with 1 apidity, demanding two tappings pi evious to operation 

At opeiation the peritoneum contained from three to five litres of straw- 
colored fluid, In^ei was ciirhotic, spleen was enlarged eight to nine times 
normal size, spleen was removed and a tongue of the omentum, 10 cm long, 
was drawn out thiough the upper angle of the wound and fastened in the cleft 
formed b)'^ the split rectus fibres Spleen, after removal, weighed 6 kilos , 
micioscopical section showed almost complete disappeaiance of Malpig- 
hian bodies 

Convalescence was complicated by a right lowei lobe pneumonia Later 
he developed a thrombo-phlebitis of biachial vein He gained markedly in 
weight, theie was no re-accumuiation of ascitic fluid When dischaiged, led 
blood-cells weie 4,500,000, ha;moglobm, 90 pei cent Now, over six yeais 
after operation, he remains well , has had no recurrence of ascites , no vomit- 
ing of blood, no gastro-intestmal distmbance of any soit, bowels legular, 
general health perfect Red blood-cells. 5,000,000 , hcBinoglobin, 85 per cent , 
white blood-cells, 7300, platelets, 350000 Scar linear and firm, no hernia, 
no ascitic fluid , liver edge not palpable and on percussion, liver would seem 
to be somewhat smaller than normal 
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Dr T Turner Thomas (of Philadelphui) said that in the Philadcliihm 
Geneial Hospital, in which the peicentage of indigent alcoliohcs i'^ Aei\ high, 
he had been able to find brief lecoids of foiii cases in wdncli lie had le^'Cilcd 
to omentopexy 

Docior Thomas had undertaken the operation in each case Mith little 
expectation of benefit and as the result of his expeiience had not liccn able 
to develop any enthusiasm for it The gieatly loweied Mtal resistance ol the 
patients, the usual advanced caidio-ienal disease, absence of sulficient func- 
tioning of the hvei and sometimes othei giave complications, make the jnos- 
pects foi long-continued benefit doubtful Except in one case which died 
thirty-two days aftei opeiation, the early lesults of the operation wcie 
distinctly encouraging, but death was not long delayed by it The combin.ilion 
with splenectomy as done by Doctoi Whipple may so change the lesults as 
to inciease his confidence m the opeiation 

His first case was opeiated upon August 17, 1908 In this case, aflci the 
abdomen had been opened, the pentoneal sui faces w^eie nibbed wath gau/c and 
the omentum was sewed to the anteiior panetal peiitoneum Ihe abdominal 
wound was closed without drainage, leaving a suprapubic opening foi diain- 
age to pelvis The patient was dischaiged two months and two w'ceks altei 
operation Dm mg the subsec[uent yeai he w^as readmitted and discharged 
several times and finally died one yeai and twenty-thice days aftei ojiciation , 
still had ascites 

The second case was admitted to Philadelphia General Hospital. Apiil 29, 
1919 In Februaiy, 1919, without apparent cause, his abdomen began to 
swell Getting no lelief he came to Philadelphia Geneial Hospital as aho\e 
stated, about two months aftei beginning of swelling From then to Octobci 
22, 1919, date of operation, he was tapped se\enteen times at inteivals of 
from four to twenty-three days, a total of fifty gallons being lemovcd Uiine 
examined twelve times and showed a few h} aline and granular c.isls, a tiacc 
of albumin and occasional leucocytes 

Opeiahon — The adjacent surfaces of the diaphiagm and anteiioi abdomi- 
nal wall, liver and spleen weie rubbed with gauze, the omentum at the Ujipei 
part sewed to the anteiior abdominal wall, and lower part in the abdominal 
incision Rubber drainage tube to bottom of pelvis thiough supiapubic slab 
wound Sutuies removed November 12, and patient transfeiied to Medical 
Department, December 23, and after a short stay discharged He \\as lead- 
mitted March i, 1920, and transferred to the almshouse, wheie he died June 
27, 1920 eight months after opeiation Could obtain no record of cause of 
death oi of condition preceding it 

The thud case was admitted to Philadelphia General Hospital. No\ ember 
22, 1923 She was a woman, thiity-foui jeais old. and a chronic alcoholic, 
diagnosis mitral 1 egurgitation , hepatic ciirhosis, with maiked ascites (tapjicd 
many times) , chionic nephiitis 

Under date of Decembei 16, 1923, the following note w'as made Repeated 
abdominal tappings have failed to check the transudation of fluid into the 
abdominal cavity The portal obstiuction must be extreme, for at times the 
patient passes blood by the rectum 

Decembei 24, 1923, under spinal anesthesia a midline mci^-ion was made 
and a great quantit} of straw'-colored fluid ecacuated The luer was found 
to be atiophic and fiiin, but not nodulai The peritoneal surfaces of the luer 
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and spleen, stomach and intestines weie lubbed with diy gauze, as well as 
the coiiesponding surfaces of the abdominal wall and diaphiagm to induce 
the later development of inflammations and adhesions The omentum was 
sutuied to the peiitoneum of the anteuoi abdominal wall as widely as possible 
A supiapubic stab wound was made below the inferior margin of the 
opeiation incision and a lubbei diamage tube inserted to the depth of 
Douglas' Pouch 

January i6, 1924, paiacentesis yielded 4000 c c of greenish, turbid, fiothy 
fluid 

Januaiy 23, 1924, abdomen tympanitic Dulness m flanks Peristalsis 
abnormally active 111 upper abdomen Diminished in lower abdomen 

Januaiy 25, 1924, died, thiity-two days after operation Autopsy showed 
fibiinous, puiulent peiitonitis and intestinal obstruction Clinically the signs 
were of mechanical intestinal obstuiction 

The fourth case was admitted to Philadelphia General Hospital, September 
16, 1925, complaining of weakness and swelling of the abdomen and lower 
extremities of about three months’ duration He is fifty-six years old and 
has been a laboier working in and about bieweries and saloons He says he 
has been a heav}^ drinker all his life, but was perfectly well until about three 
months befoie admission when he fiist became aware of a giadual swelling 
of the abdomen and weakness without other symptoms A physician tapped 
his abdomen, obtaining a “ medium-sized bucketful ” Pie was soon admitted 
to another hospital, but did not stay longei than a week, his abdomen being 
tapped there twice, each time about a bucketful being taken out The swelling 
of the abdomen has been piogressive dm mg the foui weeks preceding admis- 
sion to the Philadelphia Genet al Hospital, the legs and sciotum participating 
to a very maiked degiee PTe says he was never ill befoie, never vomits 
except aftei excessive indulgence in alcohol He has aveiaged a half pint of 
whiskey a day for the past ten yeais He weighed 180 pounds three months 
ago, since when he lost twenty pounds Is not now acutely ill but veiy 
uncomf 01 table f 10111 the abdominal swelling and cedema of the legs and 
scrotum and the dyspnoea He has the chaiactenstic alcoholic facies, but 
while his heait sounds aie impaired in quality it is legular and has no mur- 
murs and his lungs are in good condition Theie aie distended abdominal 
veins and ascites present but no gastro-intestinal symptoms except loss of 
appetite Repeated examinations of his mine have shown not more than a 
faint trace of albumin and no casts On Septembei 18, seven lities of fluid 
were withdrawn fiom abdomen, but on Septembei 25, only a small quantity 
piobably because of the shortness of the canula, although on the following day 
the site of the tapping drained piofusely October 15, foity ounces were 
withdrawn and on the following day he was transfen ed to the Suigical Ward 
Blood Wassermann, negative Uiine specific gravity 1020, faint trace of 
albumin, no casts and no red blood-cells 

Opeiatioii — Octobei 30, 1925 A median incision is made about eight 
inches long from about two inches below the umbilicus upward On opening 
the abdomen only a moderate quantity of fluid escapes, but more is soaked 
up and removed by gauze jiads The livei is contracted and hardened The 
uppei surface of the hvei and the adjacent diaphiagmatic suiface is rubbed 
AHgorously with gauze on both sides of the falcifoim ligament In like mannei 
the surfaces of the stomach, intestines, spleen and to a less degree the 
omentum, with the corresponding paiietal peritoneum, are irritated The 
omentum is then sutured to the antenoi abdominal wall by thiee catgut 
sutures as far out as can be leached, the lowei pait of the omentum being 
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left fiee to be brought outside the penloueum ^^heIe it is sutured between 
the lecli muscles, the margins of the dnided hnea allia Imng sutmed tngctlui 
over it, aftei the peiitoneal margins aie closed aiound the ]uotiudmg omen- 
tum In the preceding cases a supiapubic dram was iniiodueed into the 
bottom of the pelvis, but is omitted in this case because of the small (jiiantuv 
of fluid wnthdiawm by tapping and dunng the ojieiation 

Decembei 2, although the abdomen is modciatch distended, fiee fluid 
cannot be demonstrated Theie is now' no ccelema of the abdominal wall 
sciotum or extiemities, although he has been out of bed walking about 01 
sitting dowm about eight and one-half houis He sa\s he has no shoitness 0} 
breath, no feeling of w'eakness and expeiientes no difficultc in going up 01 
dow'ii stairs His face has lost the somewhat shun ledness and pufluiess 
w'hich was piesent befoie opeiation and is slighth wiinkled and hollow lie 
IS very anxious to be dischaiged in oidei to go to woik wdiich he saNs he is as 
fully able to do as befoie bis tioubles began about tbiee montbs bcfoie 
admission He admits a strong desiie foi something to drink He was 
dischaiged December 4, 1925 Six w'eeks later be was leadmiltcd to Medical 
Ward on account of lenew'ed swelling of abdomen and dxsjimca \dmits 
having been drinking steadily since dischaige one month ago The dat aftci 
his admission eight quarts of fluid w'eie w'lthdiawn by tiocai He died 
Januar}' 27, 1926, twelve days aftei admission and almost three months 
after operation 

Dr John Specsc (of Philadelphia) said that the addition of an omento- 
pexy m the treatment of Doctor Whipple’s case might cause some confusion 
that It had been used by him as a measure of fuithei divcitmg blond fiom 
the liver 111 an advanced case of Banti's disease, whereas Doctoi 1 'hnmas was 
alluding to an entiiely different gioup of cases, ic , poital obstiuction fiom 
cin hosts of the liver The impiovement in the patient’s condition must ha\e 
been due to the splenectomy wdnch is now legaided as the opciatioii of choice 
and if these cases of splenic amemia aie opeiated upon call} m then dc\clop- 
ment, a cure should be obtained by iemo\al of the s])lecn m a ^el} high 
peicentage Unfoitunately the majority of them come to the suigcon 111 a 
late stage, but even with adhesions betw'ecn the sjileen and the surinundmg 
parts, with Abiotic changes m the hvei and ascites icmo\al of the spleen is 
followed b)' pionounced impiovement m man} instances and the henioiih.igcs 
occasionally encounteied, are almost immediatch checked 

Dr Willy Meyer (of New' York) called attention to the e\cntual beneflt 
to be deiived from the use of superheated an tieatmenl, when the omentum 
had been placed subcutaneous!} Last w'lnter he showed a patient befoie 
this Society, w'ho had been opeiated on in 1911 foi carcinoma of the rectum 
W'hich w'as excised He leturned m 1924 w'lth pionounced ascites 1 apping 
was done, but the liver w'as not palpable and not enlarged X-r,i\s ‘Jccmefl 
to indicate a possible malignanc} of the stomach, and thercfoie cxploiator} 
laparotomy w'as done w'lthout Anding an} jiatholog} m the stomach 1 he 
livei W'as seen to be rathei reduced in si/c and in a condition of chionic 
inflammation, the patient was neithei alcoholic nor s}philitic As there w.i^ 
no secondaiy tumor, omentopex} was cleaiK indicated and earned out b\ 
placing a portion of the omentum m a pocket below the skin 'i hree weeks 
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later the patient had to be tapped once more, but subsequently made an 
uninterrupted recovery under the daily prolonged use of superheated air, 
which was continued at home for many months It was observed that the 
ascites receded from week to week This was two years ago and the man 
has remained perfectly well Judging from this experience the simple method 
deserves to be tried in similai cases 

Dr A P C Asiihurst (of Philadelphia) said that he believed the 
splenectomy had more to do with effecting a cuie m Doctor Whipple’s case 
of Banti’s disease than the omentopexy Poital obstruction does not cause 
ascites, it causes gastro-mtestinal hemoirhages, and many yeais ago Rolleston 
had pointed out that patients with uncomplicated cinhosis of the liver never 
lived long enough to require more than one tapping The patients who sur- 
vive many tappings have something else than cirrhosis they have a polysero- 
sitis, or they are cases of Banti’s disease It will be noted that the only case 
in Doctor Thomas’ series in which omentopexy was of benefit had hemorrhage 
from the intestines before operation The speaker thought one should restrict 
omentopexy to patients with hemorrhage and m cases of ascites merely take 
out the spleen, if Banti’s disease seemed to be the cause, oi attempt to relieve 
the abdominal seiositis by gauze friction over the livei and spleen 

RUPTURED ANEURISM OF FEMORAL ARTERY 

Dr Allan O Whipple piesented a man, twenty years of age, who was 
admitted to^the Presbyteiian Hospital of New York, June 6, 1926, on account 
of painful swelling of the left thigh Previous history negative, except for 
initial lesion of lues foui years ago Five months ago, he first noted a 
swelling of the left mid-thigh which has giadually inci eased m size until 
now it measures the size of an infant’s head Pain has steadily increased in 
It and has been extreme during past month Swelling occupies lower two- 
thiids of left thigh It is diffuse, fluctuant, hot and tender There is no 
definite evidence of any expansile pulsation, although there was a slight bruit 
Entire lower leg is oedematous , X-ray shows periosteal piolifeiation of lower 
thud of femui probably of luetic origin Red blood-cells, 2,300,000, hasmo- 
globin, 40 per cent , white blood-cells, 22,800, polymorphonucleais, 88 per 
cent Wassermann positive A transfusion of 700 c c of blood was made, 
after which the led blood-cells lose to 2,800,000, haemoglobin, 50 per cent 

Operation, under spinal anaesthesia, was begun b) incision over Seal pa’s 
tiiangle This opened a cavity from which a sudden gush of old bioken- 
down blood together with fiesh blood took place Left femoral vessels weie 
ligated at once This controlled the bleeding On sponging the cavity, there 
was a sudden release of pus Amputation was then peifoimed below the 
trochanters Patient stood operation well, but because of his anaemia, 
another transfusion was given after the operation Cultures of pus showed 
pure growth of haemolytic streptococcus Dissection of the amputated 
extiemity revealed a funnel-shaped enlargement of the femoial artery begin- 
ning 7 cm below the level of the distal end of the femur This was 
continuous with an aneurismal wall which had ruptured and become indistin- 
guishable fiom the surrounding soft paits Both ends of the funnel-shaped 
enlaigement opened directly into the bioken-down tissue of the soft parts 
The middle thud of the femur showed areas of thickened periosteum and in 
other areas eioded bone The operation wound was Dakinized Pulse and 
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tempeiatme lapidly returned to noimal Pain immediately lelieved, geneial 
condition impioved lapidly from day to day Fmthei healing with- 
out complication 

Dr Hubley R Owen (of Philadelphia) said he had a case similar to 
Doctoi Whipple’s m his waid at the Philadelphia Geneial Hospital some 
foul teen yeais ago The patient was an elderly woman who on admission 
had a laige inflammatoiy tendei fluctuating mass m the upper third of the left 
thigh As the patient was in consideiable pain on hei admission m the 
evening, the Resident Physician ordeied the patient taken to the Women’s 
Diessing Room and, aftei fieezmg the area with ethyl chloiide, opened into 
the supposed abscess The mass pioved to be a dissected aneuiism of the 
femoial aiteiy The tissues supei imposed upon this aneurism were infected 
and consideiable pus rvas evacuated befoie the aneurism was reached The 
patient had a massive hemoirhage The Resident Physician applied a touini- 
quet and when Doctor Owen was called it was necessary to do an immediate 
amputation It was impossible to contiol all the bleeding about the aneurism 
The patient nevei recovered fioni the shock of the opeiation and died a few 
hours later 

DIVERTICULUM OF THE BLADDER 

Dr Edwin Beer said that it is surpxising that diveiticulosis of the hollow 
oigans has been recognized as a frequent occuiience only during the last 
twenty-five years Diveiticulum of the oesophagus and Meckel’s diverticulum 
of the small intestine have been recognized for many years, on the other 
hand, diverticula of the intestine up to 1904 was scarcely appreciated as a 
clinical entity In that year he was able to collect in his original paper on 
“Intestinal Diveiticula ’’ only eighteen cases from the whole literatuie of the 
preceding half-centuiy Nowadays, howevei, the condition is well known as 
a clinical entity, and hundreds — if not thousands — of cases of this disease 
have been recognized by the piofession and the condition is regularly con- 
sideied m the diagnosis of intestinal cases Diverticula of the bladder have 
fared even worse than diveiticula of the intestine, and it is only during the 
last fifteen years that numeious obseiveis have been studying this condition 
and lemoving diverticula of the bladder by surgical procedures Cystoscopy 
and cystography have opened this field to surgical therapy 

Doctor Beer then demonstrated a series of diverticula m lantern slides 
Some of these diveiticula of the bladder aie enormous — one case having held 
as much as twenty-six ounces of residual urine That they are probably 
congenital in a great many cases is evident from the fact that numeious cases 
have loeen discovered in childien — one even in the first year of life The 
piesence of these diverticula leads to difficulty in emptying the bladdei, and 
fiequently a secondary dilatation of the meter and hydronephrosis Some 
of them aie associated with obstiuctions at the neck of the bladder, and in 
prostatics or patients with contractuie of the bladder neck, diverticula are 
liable to develop The oiifices are seen as a more oi less dark hole cysto- 
scopically, but the exact size of the pouch can only be detei mined by filling 
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It with an opaque fluid and taking X-ray pictures anteio-postenorly and 
lateially Complications set in when these diverticula are infected and, 
occasionally stones foim in these diverticula and have to be removed with the 
diverticulum Occasionally, some of these stones project into the bladder as 
collar-button or dumb-bell stones filling the diveiticulum and presenting as 
a mushroom giowth within the bladder lumen If the stone is left in the 
diverticulum, the stone extension into the bladder is regularly liable to reform 
so that the patient will get recun ent vesical calculi In othei cases, tumors 

form in the diveiticulum, 
which present a group of 
cases that are most diffi- 
cult to tieat satisfac- 
torily W 1 1 h infection, 
peri-diveiticuhtis sets in 
and the pouch becomes 
firmly adherent to all the 
pelvic structures so that 
lemoval becomes a most 
difficult and arduous 
undei taking In some 
cases the uieter empties 
into the diverticulum at 
some distance from the 
bladder, and various 
methods for caring for 
ureter were developed 

The case about to be presented, shows a new method for caring for such 
a uieter which emptied into a diverticulum one and one-half inches fiom the 
bladdei The piesence of one of these infected diveiticula leads to very slow 
healing of the supiapubic wound, and occasionally in prostatectomies, one is 
forced to go in secondarily to get a closuie of the suprapubic wound by the 
lemoval of the infected diverticulum It is interesting to note that in the 
series of cases numbering well over two dozen that have come to operation in 
his experience, none of the diveiticula have been seen in the female sex 

Doctor Beer then presented a man, sixty-six years old, who was admitted 
to Mt Smai Hospital, September i6, 1926, having been troubled with great 
unnary frequency foi some time At times overflow, at present, apparently, 
completely obstructed Immediate suprapubic drainage operation was done, 
and after patient’s blood chemistry had dropped, the second-stage lemoval of 
a small fibious piostate was accomplished No cystoscopy was done before 
operation The patient’s suprapubic wound, despite all attempts to encourage 
healing, failed to heal completely It would regulaily break down after being 
closed for a short time His lesidual mine continued after operation around 
twelve ounces 

A cystogram was taken, and a large diverticulum was found on the right 
side of his bladdei Cystoscopy showed that this diverticulum was m the 
legion of the right uretei orifice, its opening was about the size of a dime 
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The left iiietei secieted good blue, wheieas no right ureter oiifice could be 
seen It was concluded fiom the cystoscopy that the right ureter emptied into 
the diverticulum 

Jaiiuaiy 7, 1927 A veiy adherent large diveiticulum was excised, and it 
was found that the light uietei eiileied this diveiticulum about one and one- 
half inches fiom the bladder The uietei was left attached to a triangulai 
flap, the lest of the diveiticulum being excised, and the apex of the triangle 



Fir 2 — Illustrates steps by which right ureter was implanted juito bladder and covered with divertic- 
ular wall 


was then diawn into the bladdei and the mucous membiane of the diver- 
ticulum sewed ovei the meter which now pi ejected into the bladdei The 
orifice of the diveiticulum was closed by several chromic gut infolding stitches 
applied to the outei wall of the bladdei The ureter cathetei was passed up 
the right uretei at completion of opeiation to make suie that there was no 
stenosis caused by the plastic operation 

The patient’s lecovery has been uneventful, and with an indwelling 
catheter, his suprapubic wound has closed almost completely, or completely, so 
that patient is almost ready to be discharged from the hospital 
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Dr Leon Herman (of Philadelphia) said that in the surgical trean i 
of bladder diverticula excision of the sac is undoubtedly the method of choice 
but the best means of its accomplishment differs m different cases T’ 
aie two types which present unusual difficulties, namely, those m which tl ' 
uretei opens into the sac, and those in which the sac springs from the inferici 
wall of the bladder m close appi oximation to one or the othei ureter In the 
surgical treatment of the hist type, such as that presented by Doctoi Beei, 
it IS necessary either to sever the uretei and tiansplant it to another part of 
the bladdei, to ligate it, thus destioymg the kidney on the involved side, or 
to dissect out a flap of the diveiticulai sac containing the uieteial opening, and, 
in some way, implant this into the bladdei In following the latter procedure, 
the method of Young has been used, m which pait of the sac containing the 
uretei al opening is employed to close the defect in the bladdei wall This 
method has the inherent disadvantage of employing defective tissue, and, in 
one of our cases, the proceduie was followed by almost immediate recurrence 
of the diveiticulum necessitating le-operation In Doctoi Beer’s method the 
flap IS earned into the bladdei cavity and the closure of the defect accom- 
plished by approximating the edges of the healthy bladder wall, the one point 
of weakness being at the point of entiance of the uretei This ingenious 
method of Doctor Beer’s appeals to be a very practical contribution to 
surgical practice in dealing with diverticula containing the uieteral oiifice 

Doctor Beer added that m lemoving diverticula of the bladdei, the ease 
of the dissection vaiied with the degiee of pen-diverticulitis Doctor Young 
suggested some years ago a method of aspirating diverticula with suction 
applied over the diveiticuIai opening within the bladdei In small non- 
adherent pouches, which probably lequire veiy little treatment, this might 
be feasible, but in largei diverticula that cause symptoms usually associated 
with film adhesions to the pelvic structuies, this method could not be applied, 
and the suggestion to apply it in these cases was somewhat jocular These 
latter diveiticula aie so fiimly imbedded bj- peri-diverticulai inflammation as 
a iLile, that it lequiies the gieatest musculai effort to pull and dissect the 
adherent sac fiom its intimate attachments to the pelvic connective tissue 
and fat 

PAPILLARY CARCINOMA OF KIDNEY PELVIS 

Dr Edwin Beer piesented a man, forty j’^eais of age, whose chief com- 
plaint was an inteimittent haematuiia, with piactically no pain until recently 
when he experienced some pain in left lumbar region His painless hiema- 
turia began a yeai befoie admission (May, 1925), lasted three weeks and was 
profuse Then there was a quiescent period Six months before admission 
he had another attack of htematuiia, and duiing the following months pi 101 
to admission, he had fifteen to twenty moie attacks, bleeding usually for a 
few days at a time Of late he has had some pam in the left lumbar legion 
which did not run downwaid but radiated towaid shoulder, pain giadually 
became more accentuated but seems to have no relation to hsematuria 

He enteied the hospital in May, 1926, after his last attack of hsematuria 
had ceased Physical examination showed no costo-vertebial tendeiness and 
no abdominal palpatory findings Cystoscopy showed a normal bladder and 
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noimal uieleis, no obstiuction in eithei meters and no letention in either 
pelves It was iiiipossilile to induce bleeding in the left kidney pelvis, where 
It was thought the tumor was placed, by active to and fro manipulations of 
uretei cathetei The left kidney uiea was o 6 per cent , whereas the light was 
2 0 pel cent , micioscopic uiinalysis showed an occasional led cell on the left, 
and many on the light Seveial pyelograms weie made, one of which showed 
V e 1 y definitely incom- 
plete filling of the left 
kidney pelvis and caliccs 
giving the appeal ance of 
fiuffiness as if the pelvis 
was inoie oi less filled 
with a spongy mass, 
making diffuse inegulai 
densities 

The patient ictuined 
m Septembei, 1926, with 
the histoiy that he had 
been bleeding foi thiee 
weeks Cystoscopy, 
while bleeding, showed 
blood came fiom left 
uretei. and none fiom 
i ight 111 etei Moi eovei . 
at all le\els in the left 
tiact, blood} uiinc was 
olitained At this exami- 
nation, just in fiont of 
the left meter meatus, a 
minute pajiilloma about 
the swe of the head of 
an oidinaiv pm, was dis- 
coveied which was piob- 
ably an implant fiom 
the lenal pelvic tumoi 
This u as immediately 
destrojed with the high 
fiequency cm vent 

Septembei 13, 1926 
Nephro-tii etei ectomy 
was done with excision 
of wedge of bladder 
about left uietei meatus 
through a lumbai kidney 
incision in which the vasciilai pedicle was tied , combined with an extra- 
peritoneal left lectus incision, exposing the lower ureter and bladdei On 
exposing the left kidney, it was found to be noimal in appearance, normal in 
size, and the pelvis felt as if it wcie modeiately distended with a soft spongy 
mass No tumoi could lie felt The parenchyma was absolutely normal in 
consistency On removing the specimen the kidney was opened, and on 
incising the pelvis a papillomatous tumoi , which filled the pelvis, mushroomed 
out thiough a small incision as if it had been under consideiable tension 

Pathological diagnosis and microscopic repoit was “papilloma of kidney 
pelvis with eaily malignant changes” 
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the delicate contrast shadows m the pelvis which was filled with a 
spongy papilloma, the original film had to be reversed and then printed 
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TUMOR OF ACOUSTIC NERVE 

Dr A S Taylor presented an adult male who was admitted to Bellevue 
Hospital, December lo, 1925 Since March, 1924, he had been deaf in his 
right ear In December, 1924, he developed an unsteady gait In November, 
1925, hammering sounds developed in right ear with blurred vision , no head- 
ache, nausea or vomiting Upon admission, examination levealed the follow- 
ing conditions old healed Pott’s disease, uppei doi sal , bilateral papilloedema , 
marked nystagmus, coarse to left, fine to right , hypassthesia of right cranial 
fifth nerve (including cornea), paiesis of seventh neive, sense of taste 
diminished on right side of tongue , right auditoi y nerve deafness , pedal 
ataxia on the right side , caloric test showed dead labyrinth on right side 
Diagnosis was made of light cerebello-pontine angle tumoi (acoustic nerve) 
for which an operation was done Decern bei 21, 1925 Ether anesthesia 
Fust staqe, a curved, horse-shoe incision running fiom within one mastoid 
uo over the occipital bone then down on the oi^posite side to the inner margin 
of mastoid The occipital hone was entirely removed, including the posterior 
one-third of the foramen magnum, also the posterioi poition of the Arch of 
the Atlas was removed At this stage his general condition was such that 
operation had to be discontinued and the flap was temporarily sutured 
Second staqe , one week later — the dura was opened across both sides and then 
a fair-sized tumor of the right acoustic nerve was exposed 

The sheath was quite A'asculai and because of the geneially poor condition 
of the patient it was not deemed wise to attempt complete enucleation of both 
the sheath and the tumor Therefore, the sheath was split longitudinally and 
the tumor was completely enucleated from inside When heemostasis was 
complete the wound was closed, leaving the duia open for decompression 
His condition was very bad when he went off the table and that evening 
it was necessaiy to do a blood tiansfusion which ver}'^ gieatly imi)ioved his 
condition and after which he made a steady and satisfactory recovery 

In this case the tumor was approached by means of a curved masion 
passing across the head about 2 cm above the supeiioi curved line At the 
outer ends this incision is turned downwaid so as to pass just within the 
posterior border of the mastoid on each side The skin and galea aie dissected 
downward until a place has been reached aliout 5 cm below the superior 
curved line, when an incision is earned vertically thiough the attached muscles 
down to the occipital bone In this way a good poi tion of muscle and fascia 
IS left attached to the supeiior curved line for the pin pose of the later closure 
The muscles are then elevated from the occipital bone forward and downward 
until practically the entire occiput is exposed From that point on the bone 
IS removed, as usual including the posteiioi one-third of the foramen 
magnum, and the posterior arch of the Atlas m such cases as it is indicated 
With this incision, m the majoiity of heads and necks, it is possible to retract 
this flap sufficiently to get a perfectly adequate exposure for work anywhere 
m the posterior fossa 

This incision avoids the necessity of the median leg of the so-called cross- 
bow incision and, therefore, saves a great deal of time both m the making 
and m the later suturing, also saves a certain amount of bleeding The only 
objection which has been raisedi to this flap has been that by carrying the outei 
ends of the incision downward back of the mastoid, there has sometimes been 
a greater likelihood of the development of a spinal fluid fistula However, 
with proper attention to the closure of the lower ends of the incision, the 
wound can be perfectly protected from such leakage 

The point of chief interest from the standpoint of surgical technic lies 
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in the incision, i c , the hoise-shoe flaj) without the cross-bow nndliiie incision 
This paiticulai case with the kyphos of the uppeimost doisal vertebra 
would seem an unusually bad case foi this exposuie Neveitheless, with this 
single flap turned down theie was a peifectly good exposuie with which to 
leach this angle tuinoi 

SPINAL CORD NEUROFIBROMA 

Doc 1 OR Taylor piesenled a coloicd man, twenty-foui years of age, who 
was admitted to Bellevue Jiospital, January 17, 1927, with a history that six 
months pieviously he had dec eloped (a) Numbness of the entire left side of 
the body (b) Two weeks latei, weakness of the right leg (c) Chronic 
constipation (d) Tc\o months aftei onset, vesical piecipitancy (e) Three 
months aftei onset, weakness 111 left leg, and right leg had progressed to 
complete paialysis (f) Foui months aftei onset, complete paraplegia plus 
weakness of light hand Coughing, sneezing and yawning caused sharp pain 
111 both aims Theie was no histoi} of ceneieal or other disease 

Physical examination showed the piesence of (i) Spastic paraplegia with 
mcieased knee and ankle jeiks (2) Absent plantai response (3) Sym- 
metrical atioph} of both lowei limbs, also of the hypothenar muscles of the 
light hand (4) Sensoi} level peifectly definite at cervical vi and vii, below 
which pin-prick was cntiiely lost, touch sensation much diminished, especially 
on the left side Below the sensoi y level was a well-developed Brown- 
Sequaid sjndiome TempeiaUue sense was lost Joint position lost m the 
toes Vibiation lost below the lecel of the pelvis Deep pain lost m the 
calves X-iay picluKS weie negatice Blood and spinal fluid negative 
Manomcfiic test showed complete block Pi c-opciotwc diagnosis Tumor of 
spinal cold at level of cenical vi, light side 

Opciatwn — januan 20, 1927, a light hemilaminectomy of the v, vi and 
vii ceivical ceilebue was done When the lamimE were removed six and 
secen weic somewhat thinned and beneath them theie became visible a tumor, 
daik in coloi, elastic m consistency and with veiy marked pulsation, such 
that It was suspected of being an aneiuism foi a time Further exposure 
showed it to be \entio-lciteial, extiaduial, extending fiom the sixth interveite- 
bral canal, which was expanded to i 5 cm in diametei, inward and upwaid 
along the centio-lateial aspect of the dm a Jt was laigest about i cm from 
the uppei end wheie it evidently caused the most compressoin of the cord 
It was enucleated by sharp dissection and when completely lemoved 
showed both the anteiioi and posteiior neive roots of ceivical vii incorporated 
m the tumoi, most of the fibies lying between its capsule and the surface of 
the tumor piopei The dm a was not opened 

Flis post-opeiative lecovery was veiy rapid (a) Within twenty-four 
hours he began to move his legs fb) Fom days after operation there was 
increased voluntaiy movement of toes, ankles, knees and hip-jomts (c) 
Sensation to pin-piick and touch returned on the left side (d) Sensation to 
pin-piick and touch letmned ovei the sacral aiea on the right side (e) Deep 
sensibility, joint position, deep pain, vibiation — unchanged (f) Urinary 

precipitancy — gone Piogiess has been very lapid since that time, he being 
able to walk with some assistance in balancing on the nineteenth day 
Pathological Diagnosis — Nemofibioma 

Remarking upon this case the leporter said that inasmuch as a number 
of cases have been leported 111 which bilateral cervical laminectomy has been 
followed within a few months, or a year 01 two, by dislocation of the cervical 
spine, it would seem wise to adopt a method which would presei ve as much 
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of the bones, ligaments and muscles as possible, in older to preserve the 
stability of the spinal column 

In one case repoited by Adson there was sufficient dislocation to have 
caused complete transverse myelitis, which latei resulted in death 

Two cases repoited by Mixter showed perfectly definite dislocation, in 
one case without symptoms, and in the other case, which had passed from 
observation, a late fatal lesult which may oi may not have been the lesult of 
forward dislocation 

In a fourth case, in which a patient after complete bilateral ceivical 
laminectomy leturned aftei two years with well-marked disturbance of all 
four extremities, definite angulation with forwaid dislocation of ceivical in 
on IV IS shown It is probable that his neurological symptoms aie not due to 
this dislocation at the piesent time Neveitheless, the changes in the cervical 
column are certainly ominous for the future 

Every laminectomy in the cervical region should theiefoie be primarily a 
hemilaminectomy for the purpose of exploration and then if occasion 
demands it, hilateial laminectomy may be done readily over as much oi as 
little of the opposite side of the spine as may be necessary 

CHRONIC INFLAMMATION OF CAUDA EQUINA 

Doctor Taylor piesented a third patient, a man, aged fift3^-five years 
who was admitted to Bellevue Hospital, Novemlier i, 1926, with a histoiy of 
(a) Shaip pain m both lower extremities since October, 1925 (b) Pain 

lapidly extended into the lumbai region, followed by difficulty in walking, m 
May, 1926 (c) Sphinctei disturbance developed m August, 1926 

Physical examination showed (i) Atrophy and weakness of the glutei, 
ham-strings and calf muscles on both sides (2) Ankle-joints lost on both 
sides (3) Left knee-joint lost, right knee-joint diminished 

Sensoiy examination showed loss of sensation in the sacral 11, 111, iv and v 
on the right side and sacial iv and v on the left side Manomet) ic test showed 
no block Lipiodol injection showed a lesion at the level of the fifth lumbar 
vertebra X-iay plates also showed considerable osteo-arthiitic disturbance 
of the lower spine 

November 10, 1926, he was subjected to a right hemilaminectomy from 
lumbar 111 to sacral i, inclusive The muscles were thick and the wound was 
at considerable depth, so that the procedure was somewhat difficult When 
the dura was exposed it was found that theie was a pei fectly solid, hard tumoi 
about 3 cm long and apparently i 5 to 2 cm m diameter which lay just in the 
midline and which could not be satisfactorily exposed or dealt with through 
a hemilaminectomy Theiefore, the exposuie was conveited into a bilateral 
laminectomy The dura was split ovei the haid tumor which, when exposed, 
pioved to be most of the cauda equina matted into a haid mass by a chronic 
mflammatoiy process Aftei this mass had been separated into the vaiious 
nerve bundles, a projection was felt extending backward fiom the anteiioi 
wall of the spinal canal, between lumbar v and sacral 1 This piojection was 
smooth and extended somewhat acioss the fiont of the spinal canal It was 
thought to be a chondroma The anterioi layer of the dm a was divided 
vertically as well as the posterior spinal ligament Spinal fluid was constantly 
coming into the wound and when the dura and the vertebral ligament weie 
divided, the flow was considerable 

On attempting to feel the tumor over which the incision had appaiently 
been made, it could no longer be distinguished and a probe passed through 
the incision fieely into the space between lumbar v and sacral 1 Evidently 
the disc had liquified and this liquid, under tension, had projected backward, 
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simulating a chondioma and then had escaped thiongh the incision, mingling 
with the ceiebio-spinal fluid 

Theie was a slight impi ovenient in the neuiological condition following 
the opeiation Theie was vei}^ niaiked lelief fiom his pains until he began 
to sit up 

In view of the complete laminectomy and the obvious damage to the mter- 
vertebial disc, it was fell necessaiy to have a well-made support before he 
was allowed to get up Therefoie. a plastei jacket was applied to lift the 
n eight of his loiso fioiii the spine and put it on the iliac ciests In this case, 
bad heinilaminectoim been feasible foi the completion of the opeiation, it 
would have been possible to do a fusion of the remamiiig aiches and spinous 
and aiticulai piocesses, which would have guen him eailier lelief from the 
external suppoiting appaiatus 

Dr Thomas A Shallow (of Philadelphia) said that the question of the 
use of hemilannnecloiny as a jnimaiy pioceduie in all tumois of the spinal 
cord should be questioned It is tine that in certain limited cases the exposure 
of the cord oi the dm a of the coid is all that is sufficient for a proper extir- 
pation of the giowth In certain cases a complete laminectomy is not only 
advisable but iinpeiatne This is stated with a full lealization of the points 
brought out by Doctor Ta}lor of tumors of the cervical region where a com- 
plete laminectomy had been pei formed on seveial of the lamina Doctor 
Ta} lor admits that undei cei tain conditions a complete laminectomy is abso- 
lutely necessan for the completion of the opeiation He claims that it 
requiies not inoie than ten minutes to conveit a hemilaminectomy into a 
complete laminectomy Theie is valuable time lost after the dura has been 
opened and the coid exposed, it is at this peiiod m the opeiation when shock 
plays a stiong role m the question of mortality The speaker believed that 
in all tumois involving the membiane m fiont of the cord and tumors within 
the cord a complete laminectomy is obligatoiy 

In the tumor of the substance of the cord in the cervical region which 
Doctoi Shallow^ opeiated upon, he believed it could not have been removed 
through a hennlannnectomy. and was sure that had he had only a hemi- 
laminectomy to begin with and then conveited this into a complete one, he 
would have lost his patient thioiigh shock on the table fiom the added ten 
minutes of exposuie of the cord 

Dr Charlls A Elsberg said that since Doctor Tayloi had reintroduced 
the curved incision instead of the cross-bow incision which everyone took up 
on Cushing’s advice, suigeons have been using the single incision more and 
more often Foi many yeais Doctoi Elsbeig \vas opposed to the operation 
of hemilaminectomy, mainly because the operation is not quite as simple 
and one could not obtain as fiee and wide exposure of the spinal canal, and 
because — m operating around the spinal coid — it is of great importance to 
handle the cord as little as possible Consequently he felt that a complete 
laminectomy was indicated m all instances except wheie the nerve roots on 
one Side only were to be divided He thinks, howevei, that the arguments 
Doctoi Taylor has presented foi hemilaminectomy, especially m the ceivical 
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region, are very good ones and that he is right when he says one should begin 
with hemilaminectomy and then, if necessaiy, increase the bone removal 
until both lamime and spinous processes have been removed In Doctor 
Taylor’s case of extra-dural tumor it would seem there may aheady have 
been some bone changes But that does not interfere with his argument, 
which IS an excellent one, and m the future. Doctor Elsberg said he will do 
hemilaminectomy in the ceivical region more often 

Dr a P C Ashhurst fof Philadelphia) asked Doctor Taylor if he 
had had tiouble from sloughing of the scalp as a result of cutting the occipital 
artery on both sides The speakei previously had used the cross-bow incision 
of Cushing, but he had one patient who had extensive sloughing of the scalp 
and after that he heaid of similar experiences in the hands of other surgeons, 
because the occipital artery was divided low down Then his associate. 
Dr Temple Fay, called his attention to the midline incision from the mion 
to the upper ceivical region, as desciibed last year by Doctor Fia/:iei, secur- 
ing moie room if necessary by dividing the spinal muscles fiom within 
outward below the distribution of the occipital artery This gives good 
exposure and there is no subsequent sloughing 

Doctor Taylor, m closing the discussion, said that he had been doing 
hemilaminectomy since 1903 and had lemoved good-sized tumois from 
within the dura, dividing the posterioi roots up both sides, m other words, 
he got good exposure Doctor Flsbeig and he had discussed this from differ- 
ent points of view for fifteen yeais and it was pleasant to learn that' they 
were now in accord It takes a ceitain amount of facility to acquiie the 
amount of exposure this proceduie may give All those things, regarded as 
difficult for hemilammectom}^ have been done and the patients have gotten 
well and stayed well if the proper tools were employed Of course one can- 
not get as free and wide an exposure as if one takes both sides to the same 
degree, but one can get sufficient, so why waste the bone on the other side^ 
Then, too, if hemilaminectomy is done and a lesion is found that cannot 
be satisfactorily handled thiough hemilaminectomy, it can be translated to 
double laminectomy in two minutes In the old days when neurological 
localization was not as good as it is now, it was always a possibility that the 
tumor would be found to be fai above 01 below the apparent localization, and 
if full laminectomy had been done very little spine was left when the tumor 
was finally removed But exploration could be done through hemilaminec- 
tomy and then, if more room weie needed, it could be taken without so much 
damage As to Doctor Ashhuist’s question. Doctor Tayloi said he had never 
seen sloughing in this incision and thought there must have been something 
unusual 111 Doctor Ashhurst’s case So many had been done without any 
sloughing that when it occurred the cause must he elsewheie, than in the 
division of the occipital artery With regard to the midline incision, the 
speaker was attracted by that for ceiebellar tumor as it gives good exposure 
He had been enabled by it to handle a left lobe cystic glioma successfully 
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dilatation AND PERFORATION OF THE CAECUM IN OBSTRUCTION 
OF THE DESCENDING COLON OR SIGMOID 

Dr John Douglas said that if, as the result of complete obstruction, 
the intestine above the point of closuie becomes sufficiently distended, per- 
foration may ensue Usually, the maximum distention and perforation occurs 
immediately pioximal to the point of obstruction Peifoiation piobably 
occuis onlv as a lesult of mechanical ileus In the small intestine it is usually 
located on the intestinal suifacc most distant fiom the mesenteiy 

It has been shown expel imentally and clinically that the mechanism of this 
process depends on niterfeiencc with the blood supply, due to piessuie from 
within the intestinal lumen acting on the thin wall and naiiow lumen of the 
vessels This piessuie obliteiates fiist the veins, which luptuie and cause 
blood extiaiasation Then the additional piessuie occludes the arteries and 
iieciosis of the intestinal wall lesults 

In the laige intestine, location of the maximum distention may not be 
immediateh abo\e the point of obstiuction, but may be at some distance 
proximal to this ])omt That is, in obstiuction of the descending colon oi 
sigmoid, gieat distention of the caicum may occiii, which may result in split- 
ting of the seious coat of the caecum, or even tei inmate in perforation and 
general peiitonitis This condition has a beaiing on diagnosis, complicates 
the S3miptom complex , and may have a detei mining influence on the operative 
pioceduic I'lis attention was flist dnected to this condition by the follow- 
ing case 

A woman, age sixt3-fi\e, was admitted to St Luke’s Hospital, June 26, 
1924, with svniploms of acute intestinal obstiuction Constipation and gas 
pains had been piesent foi foui months For ten da}S before admission she 
had crainp-like pains in the abdomen with dull pain on the left side under 
the libs Bowels had not mo^ed foi toity-eight houis, and vomiting had 
been persistent foi twelve houis Radiogiaph, aftei opaque enema, showed 
obstruction at the junction of the descending colon with the sigmoid, and 
marked gaseous distention and dilatation of the CKCum At operation, an 
annular caicmoma of the descending colon was found, but the caecum was 
so distended that the peiitoneal coat had split along a distance of 4 to 5 
Although the small intestine and colon between the caecum and point of 
obstruction weie also distended, the dilatation was far less than that of the 
caecum The condition of the caecum made it advisable to perform a 
caecostomy lathei than to attempt immediate deliveiy of the growth which 
was above the sigmoid, making mobilization difficult The resection of the 
growth was done at a latei stage and the csecostomy closed at a third opera- 
tion Theie have been no signs of lecunence to date 

While this dilatation of the caecum has been fiequeiitlv obseived. even 
proceeding to the degree of splitting of the serous coat duiiiig operation, it 
IS not well known by the majoiity of surgeons Still less so is the fact that 
as a result of low obstruction m the laige intestine the CcECum may become 
distended to the degiee of peif oration This is illustrated in the two fol- 
lowing cases 

A man, age fifty- foui , was admitted to the Knickerbocker Hospital, 
November 19, 1924, with a histoiy of general abdominal pain foi ten days, 
finally localizing in the right lower quadrant Very small movements from 
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bowels at first, later none Hadi vomited frequentty, but had continued work- 
ing' and had no medical attention until day befoie admission to the hospital, 
when all symptoms became woise He was admitted in a moribund condition 
with all the signs of advanced general peiitonitis, and died within a few 
hours, no operation being done At autopsy, a carcinoma at the rectosigmoid 
junction was found, and a general peiitonitis, due to fecal extravasation from 
a perforation of the cjecum at the base of the appendix 

A man, age sixty-five, was admitted to Bellevue Hospital, April ig, 1925, 
with histoiy of constipation for six clays, vomiting five days, distention and 
pain inci easing up to admission The histoiy indicated intestinal obstruction 
— the physical signs of geneial tenderness and rigidity, with elevated tem- 
perature and blood count, a general peritonitis At operation, a carcinoma 
of the pelvic colon was found with a general peritonitis, due to perforation 
of the caecum A caecostomy was done, but the patient died thirty-six 
houis later 

These cases are not piesented to illustrate a new observation, but to recall 
to mind an old one appaiently not known, 01 forgotten, by manj'^ Twenty- 
fir^e 3^ears ago, in 1902, Willy Anschutz, in the Ai cliwcs fiti KlmiscJic 
Cluungic, Bd Ixviii, p 195, published a report of five cases of obstruction 
two of carcinoma of the splenic flexure, two of the sigmoid, and one case of 
volvulus of the sigmoid All showed great distention of the cascum, and 
one had pei forated with resulting peritonitis He explains this phenomena 
m certain cases by the lesistance of the ileocaecal valve and the fact that the 
normal diametei of the caecum is greater than that of the rest of the colon 
That this distention should be gi eater, theiefore, in the caecum bv natural 
physical law he proves by attaching two lubber finger cots or lialloons of 
dififerent diameters at the ends of a T-tube and injecting air at the centie 
Although the walls of the balloons were of equal thickness, the one of larger 
diameter always became the more gieatly distended 

It has seemed worth while to lecall attention to this condition, as, should 
the physical signs 01 the X-ray evidence as shown by a plain plate, of a 
erreatl)'- distended caecum, in the piesence of symptoms of intestinal obstruc- 
tion be present, it may point to the possibility of the obstiuction being low 
m the colon Also this CcEcal distention, resulting in pain and tenderness on 
the right side may cause a mistaken diagnosis of appendicitis to be made, 
as was the case in a patient with a caicinoma in the lower part of the sigmoid 
recently seen It is also suggested that this tendencj’- of the cascum to dilate 
more than othei portions of the colon, when the ileocaecal valve is especially 
resistant, may have some beaiing on the vague, iriegular, right-sided pains 
in constipated patients, thus causing a faulty diagnosis of chronic appendi- 
citis to be made 

MEGACOLON 

Dr Richaro W Bolling presented two patients as illustrating one of 
the problems in the tieatment of megacolon, or speaking more correcthg of 
megasigmoid and megaiectum As the anatomical condition was similar, the 
two cases weie piesented together 

They were both admitted to the medical side of St Luke’s Hospital in 
the summei of 1922, at which time one was thirteen and the other fifteen 
years of age In both the immediate history was of abdominal pain diar- 
rhoea and loss of weight In the case of the younger bo)'- there was a history 
of stomach trouble and constipation since birth and he had been under obser- 
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vation at the hospital foi one yeai with lecurimg attacks similai to the present 
one The older boy had a definite histoiy for onl) one month In each 
patient there was an enoimons fecal impaction, with gieatly dilated lectum 
and sigmoid colon 

Aftei the lelief of the immediate s}mptoms, the patients weie transfeired 
to Suigical Division “A” and assigned to Doctor Bolling for tieatment 
Aftei caieful consideiation, lesection of the sigmoid colon was earned out 
and a little ovei two feet lemoved m each instance This portion of the 
intestine was gieatly dilated and the wall thickened The piocess obviously 
invohed the lectum The lemaindei of the laige intestine was lelatively 
1101 inal, though in one case consideiably dilated In this case an axial anas- 
tomosis was effected In the other a lateial anastomosis was earned out on 
account of the great dispanty m the size of the dilated lectum and the 
apparently noimal descending colon Convalescence was uneventful and 
within a }eai one patient gamed 22 and the othei 29 pounds 

The younger patient was shown to this society May 9, 1923 Theie 
persisted 111 both patients a marked tendency to constipation and m the 
second and third yeai aftei opeiation, each patient had an attack similar in 
all lespects to the ones before opeiation Since that time theie have been 
no attacks of such seventy and although evacuation of the bowels is nregulai, 
the condition is kept undei fan contiol by the patients themselves The 
involvement of the lectum was fully lecognized at the time of opeiation, but 
the opeiation was peifoimed m the hope that lemoval of the sigmoid loop 
would mciease the efficacy of oidinaiy medical measuies 

Cases such as these should not, in Doctoi Bolling’s opinion, be included 
in the gioup of so-called idiopathic dilatation of the colon, but should be 
regal ded as instances of acquiied megacolon lesulting fioni a tendency to 
fecal stasis due possibl} to some developmental defect in the wall of 
the intestine 

A similai condition is appaiently pievalent m Argentina and m 1922 
(Coibin, F G , Megasigmoid, Megaiectum, Fecal Bolus Sitig , Gyna^c and 
Obst , vol XXXV, pp 23-34, Jul} , 1922) Doctoi Corbin lefeiied to a peisonal 
expeiience of over two bundled cases of fecal impaction with enormously 
dilated lectum and sigmoid In his aiticle he makes the statement that moie 
deaths occurred in Mendoza fiom this condition than fiom appendicitis, 
gastric ulcei, duodenal ulcei and cancel of the rectum combined 

In a lecent aiticle (Mnizzi, P L , Total Colectomy as a Tieatment of the 
Megasigmoid End-to-End Anastomosis Aichwes of Sxitgeiy, vol xni, 
pp 837-845, Decembei, 1926) Doctoi Meiizzi, of Cordova, leports recurrence 
following similai opeiations and advises total colectomy with implantation of 
the ileum into the 1 ecto-sigmoid 

This procedure would seem scaicely justified in cases such as the ones 
shown by Doctoi Bolling In the futuie m similai cases Doctor Bolling will 
be inclined to defer opeiation and depend upon medical measuies, operating 
only foi volvulus or othei acute condition This of couise does not apply 
to true Hirschspiung’s disease, m which the lectum is larely involved 

CARCINOMA OF THE COLON 

Dr Richard W Bolling presented a man, aged fifty-foui, as a lecent 
result of the application of the multiple stage opeiation m cdicmoma of the 
c^cum The patient was admitted to St Luke’s Hospital in July, 1926, with 
a history of epigastiic distress foi tliiee and one-half ^ears and of a tumoi 
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in the right side of the abdomen foi thiee years Theie had been no symp- 
toms oi intestinal obsti action, but antenna, weakness and loss of weight had 
been piogiessive Un admission tlie patient appealed in very pooi general 
condition and his Inemogiobm was 45 pei cent 

Aitei tiansfusion, Doctoi Jiolhng operated and found a bulky giowth m 
the c<Ecum ihe cascum and ascending colon were fieed m the usual manner 
ihe giowth in the ctecum, with the adjacent ascending colon and ileum, was 
exteriorized and cut away with the cauteiy, after the walls ot the ileum and 
ascending colon had been united A tube was intioduced into the ileum 

Ihe nist operation was earned out July 20 A clamp was applied to the 
spur a few days latei and the hstula was closed August 19 I he patient was 
dischaiged beptemDei 11 A small sinus persisted tor several weeks but the 
wound IS now soundly healed 

ihis type oi opeiation is not usually indicated m growths of the csecum, 
but theie aie exceptions m which its application is very usetui 

Docior Bolling piesented also a woman who was admitted to St Luke’s 
Hospital in Maich, 1922, with a histoiy ot diaiihcea, abdominal distention 
and loss of weight /vt that time she was twenty-six yeais of age 

Rontgen-iay examination indicated partial obstiuction in the lower sig- 
moid and the sigmoidoscope levealed an iriegulai growth eight and one-half 
inches fiom the anus 

Dociok Bolling operated and a giowth occupying the lowei sigmoid and 
glowing into the lumen of the gut was found kesection of the growth with 
immediate axial anastomosis attei the tube method was done The patho- 
logical repoit was adenocarcinoma of the sigmoid without involvement of 
the legional lymph-nodes 

Convalescence was uneventful and the patient was dischaiged twenty-one 
days after opeiation Following hei discharge she leceived a series of 
Rontgen-iay tieatments and a tempoiaiy aitificial menopause was induced 
She was mai 1 lecl about tin ee yeai s ago and 1 ecently consulted Doctoi Bolling 
in legal cl to a peimeal laceiation sustained at the biith of a child two 
yeais ago 

She has no symptoms lefeiable to the oiiginal condition and it is now a 
few weeks less than five yeais since hei opeiation 

TUMORS OF THE C^CUM 

Dr John F Erdmann (of New Yoik) lead a papei with the above title, 
foi which see page 722 

Dr George P Muller (of Philadelphia) said that he had had nine 01 
ten cases of caicinoma of the c?ecum, thiee of tubeiculosis and one case of 
undetei mined oiigin Ihis patient was a young Japanese who for thiee 
yeais had had slight pain in the light iliac fossa Recently theie had been 
an acute exaceibation The pre-opeiative diagnosis was acute appendicitis 
At opeiation the mass was found to be m the wall of the ciecum and about 
foui cm in diametei It was thought to be cancel 01 tubeiculosis and the 
csecura and ascending colon weie removed The mass in the caecum was a 
localized abscess m the wall which on culture was found to be steiile The 
cases of tuberculosis weie of the hyperplastic vaiiety m two instances and 
one was ulceiated This man had no othei evidence of tubeiculosis, yet he 
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had a thickened ascending colon containing five ulcers All of the cases of 
tiibeiculosis lecoveied In legaid to carcinoma of the caeciim, the speaker 
had noted that Doctoi Eiclmann had eighteen cases as compaied to approxi- 
mately twent)-two on the left side Usually the proportion is found to be 
gieatei The speakei believed that in these iight-sided tumors obstruction 
IS uncommon, veiy few of his had acute obstiuction AVhen the end of the 
lieiim was involved the obstruction was chionic and the small bowel hypei- 
ti opined Pain was of moie consequence than on the left side His expeii- 
ence with the X-ia} is that of Pancoast who thinks the pictuie of cancel 
undistinguishable fiom that of tuberculosis of the csecum Doctoi Erdmann 
had refeired to the finding of Ciaig and McCarty, that in 32 per cent the 
lymph-nodes weie involved It is bettei to put it the othei way and state 
that in sixf} -eight there is no metastasis to the l)'-mphatics , hence there is a 
good chance of cuiing caicmoma of the ciecum The opeiation is very easy 
The speakei said he usuallv makes his incision closer to the bowel than 
pictuied by Doctor Eidmann In lesection foi cancel of the caecum he has 
had no trouble with the duodenum Only in carcinoma of the hepatic flexure 
IS one liable to lun foul of the duodenum Regarding the method of opeia- 
tion, Doctor Muller said he had done end-to-end anastomosis and end-to-side, 
and had found no difference In the end-to-end one has to trim the bowel, 
and the speakei was moie paitial to the end-to-side method Lateial anas- 
tomosis has gnen him an obstiuction in two cases If there is considerable 
obstruction a prchminaiv opeiation must be thought of. but theie is dangei 
of infection fiom a pieliminary ileostomv So unless there is a leal shut 
down it IS bettei to do the entiie pioceduie at one time Doctoi Mullei 
agreed with Doctoi Eidmann that infection is common These patients aie 
septic and one has to work carefully Most of the speakei ’s cases had bled 
and some he had had to tiansfuse One patient had an ileostomy and then 
bled and uas transfused two or three times At the opeiation to lemove the 
growth It was found that it had advanced so fai dining this peiiod of thiee 
months as to be inopeiable 

Dr Joseph A Blake said in legaid to the malignancy of right-sided 
giowths, he had found them to be moie so than on the left side of the 
abdomen Recurrences had usually taken place within five years, and some 
in a very shoit time The last lecuiience, 01 lather extension, which he had 
observed only that day, was m a woman twenty-eight years of age, from 
whom the caiciim ascending colon and teiminal poition of the ileum had been 
excised for caicmoma of ileocolic junction eight weeks ago, at which time 
the ovaries weie normal, but to-day both weie found to be the site of carcino- 
matous growths SIX inches in diametei Some of these tumors are very 
malignant, much more so than those occurimg in the sigmoid Theie is a 
low malignancy in carcinoma aiising 111 the appendix which lowers the general 
mortality of right-sided carcinomata Doctor Blake said he had generally 
done the end-to-side anastomosis 
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C^CAL ULCER— LYMPH-NODE HYPERPLASIA 

Dr Olio C PicivHARDT piesented a gnl, five years of age, who was 
admitted to the Lenox Hill Hospital, Febiuary 20, 1923, on account of pain 
in the abdomen, which had lasted foi four days Examination showed the 
abdominal wall noimal to pressuie on left side, right side spastic Just 
external to the bordei of the light rectus, theie could be felt a tendei mass 
about two inches long and three-quai tei s inch broad, not movable and unyield- 
ing Child was kept undei obsen'ation for ten days, duiing which time the 
bowels moved regulaily May 5, 1923, abdominal incision levealed an 
iiregLilai giowth of lymph-nodes between the folds of the mesenteiy of the 
ascending colon, extending up to and partially suiiounding the gut to the 
hepatic flexuie and downwaid to the ileo-ciecal junction The mesenteric 
lymph-nodes of the distal six inches of the ileum weie also involved The 
lumen of the involved poition of the gut though patent was still so much 
1 educed that the operative proceduie at this time was limited to an end-to- 
side anastomosis of the ileum with the mid-portion of the tiansveise colon and 
the removal of two of the nodes foi examination which showed simple hypei- 
plasia and cedema, no evidence of tubeiculosis 01 malignancy A good 
opeiative lecoveiy followed Two weeks later theie was done a resection of 
the terminal fotii inches of the ileum, caecum, ascending colon complete and 
three inches of tiansverse colon, togethei with the mass of 1 etroperitoneal 
Ijnnph-nodes At this time it was found that the mass had deci eased matei- 
lally in size and that perfect healing of the anastomosis pieviously done, had 
taken place The first week aftei opeiation was somewhat stormy, but by 
the eighth day, tempeiatuie was noimal, bowels moved legulaily, incision had 
healed by primaiy union Examination of the mass lemoved showed sup- 
purative colitis with pel f oration, chionic pericolitis and lymph-node hj^per- 
plasia Two centnneties above the ileo-ciecal valve was a small peifoiation 
extending directly into a mass of Ij'inph-nodes The tiack of the perforation 
was lined with gianulation tissue and coveied in places with cyhndiical 
epithelium derived fiom the mucosa of the gut In places minute abscesses 
aie piesent and giant cells of a foieign body tvpe occasionally seen Cause 
of lesion was not determined Since hei recoveiy she has lemained well and 
developed as a normal child, except for an effusion into the left knee-joint, 
March, 1924 Abdomen is somewhat big, scais aie film, bowels move regu- 
larly twice a day Now, practically four yeais after the resection at the age 
of nine, she is well, fom feet thiee inches in height and weighs fifty- 
three pounds 

OSTEOGENETIC SARCOMA OF HUMERUS 

Dr Otto C PiciCHARnT presented a woman, age twenty years, who was 
admitted to Lenox Hill Hospital, July 17, 1924, on account of pain and 
inability to use her left arm Pam m upper left aim was fiist noticed six 
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months ago No history of trauma, swelling, redness, or other external physi- 
cal signs Examination showed an evident pathological fiactme just below 
the gieater tubeiosity of the left huineius No axillaiy lymph-nodes felt 
Blood count shows distinct secondaiy ansemia Wassermann examination is 
negative and X-iays show about two inches below the greater tuberosity 
there is an area of bone destruction The appeal ance is lather suggestive of 
a inedullaiy growth, possibly saicoma Theie is no appeal ance of metastatic 
giowth in the lungs In July, 1922, a biopsy was peifoimed and curettmgs 
from the medulla of the humeius obtained There appealed to be a soit 
of capsule aiound the fractiiie and the muscle seemed normal and 
not infiltrated 

Pathological cxaniination showed tumoi cells vaiying considerably in size 
and for the most pait fairl) large The cell outlines aie poorly defined 
though the cells appeal pol3diedial or lound in shape The cells show 
chromatic nuclei and a slightl) acidophilic granular cytoplasm IMytotic 
figures are numeious Theie aie a number of tiue tumoi giant cells and 
giant cells of the foreign body type, the lattei cells being most numerous 
111 the fibrosai coniatous aieas Diagnosis Actively growing saicoma of 
the humerus 

July 28, 1924, a disaiticulation of the left arm at the shouldei -joint was 
performed and the axilla cleaned out As much muscle as possible was cut 
awa}' with the aim from the shoulder, leaving the aciomion and the coracoid 
processes bare There was no evident direct extension visible 111 muscle, and 
the muscle and lyiiipli-iiodes were soft and hyperplastic Pathological exami- 
nation of the lymph-nodes showed no evidence of metastasis Post-operative 
lecovery was 1101 inal except foi some ref ei red pain 111 the ulna and some 
sloughing of the skin flap and fat necrosis with infection m the axilla 

The patient had recened befoie operations two deep X-ray treatments 
and post-opei atively received thiee more She left the hospital September 
13 Eebruaiy 8, 1926, she was le-admitted with an acute spontaneous light 
pneumothorax No cause foi this could be ascei tamed, and X-iays showed 
no evidence of metastasis or tuberculosis This condition cleared up in 
seventeen days and she left the hospital Duiing the whole of the inter- 
vening time between the disaiticulation and the present, which is now two 
and one-half years, except for the pneumothorax, she has had only minoi 
ailments She has complained of pain m the corresponding legion of the 
right humerus, which has been attiibuted to a hypertrophy of the deltoid 
muscle and she has occasional headaches attiibuted to her persistent second- 
aiy ansemia and eye-strain All X-rays of the right aim, lungs, and skull, 
aie peisistently negative for metastases This patient is shown (i) because 
of her appaient fieedom from metastases after two and one-half years, and 
(2) because a comparatively conservative operation has enabled hei to suppoit 
herself as an embroiderer during this period 

RE-FORMATION OF ULNA FOLLOWING EXTENSIVE OSTEOMYELITIS 

Doctor Pickhardt showed also a boy, five years of age, who was 
admitted to the Lenox Hill Hospital, Novembei 24, 1919, on account of pain 
and swelling of the left foiearm which had been progressively inci easing for 
one week When admitted the left forearm was swollen, tender, red, and 
fluctuating along the outei border over the ulna This area extended from 
the wrist to within a short distance of the elbow Other extremities normal 
The same day the limb was subjected to incision and drainage, six ounces 
of thick, yellow pus were obtained, which on cultuie showed staphylococcus 
aureus Following this, five more operations were performed At the fourth 
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opeiation. Decembei i8, a small sequeslittm fiom the ulna was obtamecl 
An X-ray at this lime levealed an osteomyelitis of the entiie shaft of the left 
ulna, extensive seqiiesliation has occiiiied Maich lo, 1920, an incision was 
made from the wiist to the elbow-joint ovei the ulna A sequestrum was 
found free at the lowei end and loose within the mvolucium, and lemoved 
A few smallei sequeslia weie also lemoved X-ray at this time leveals an 
old osteoin}ehtis of the whole ulna (Fig i ) There is a foimation ot 
mvolucium almost the entiie length of the hone The entire shaft has now 
become a sequestuim Following this last opeiation, the wound healed 
without fuithei difficulty, and the patient was discharged Apiil 7, 1920 

The patient was lost tiaek of until he letuined to the Lenox Hill Hospital, 
Janiiaiy 15, 1927, because of a dense mass m the light axilla This pioved 
to be a chronic tubeieulous lymph-adenitis and the mass was removed on 
Janiiaiy 20, 1927 At piesent theie lemains a small sinus 

An X-ray of the left foieaim seven ycais after the piacticall) complete 
removal of the ulna shows almost complete legeneiation ot the bone (Fig 
2) It has gio\Mi e\enh with the ladius and only in its upper end does it 
show any roughening that would point out the location of the old trouble 
The coionoid piocess is one cm longei than on the light side 

Present examination of the lett foieaim shows the old scai somewhat 
adherent to the ulna Viewed antenoih theie is no deformity Theit is 
present the same powder as in the light normal foieaim Ihere is perfect 
pronation and supination Flexion is noimal and the only abnoimahty is a 
loss of about fixe degrees in extension because of bony impingement The 
case IS show'll because of the unusually peifect le-foi matron of a bone after 
an extensive osteom}ehtis 

RE-FORMATION OF RADIUS FOLLOWING EXTENSIVE OSTEOMYELITIS 

Dr DeWitt Stettcn presented a young man, se\cnteen years of age, 
w'ho m November, 1919, w'hen nine years old, following a slight trauma, 
began to complain of pain, sw'elling and redness of the left wiist He had 
high temperatures and there w'as a point of exquisite tenderness on the radial 
side of the left w'list X-iay examination showed a small defect in the bone 
on the radial side of the low'er end of the diaphysis of the ladius, and some 
elevation of the peiiosteum m this legion Decembei 4, a large subperiosteal 
abscess w'as opened and chained, and the lesion in the lower end of the 
diaphysis of the radius w'as thoroughly curetted Cultuie of the pus showed 
a staphylococcus aureus infection This pioceduie, notwithstanding the osteo- 
myelitis, extended through the entire radius January 3, 1920, the entire 
radius w'as opened and convei ted into a long boat-shaped cavity The entire 
shaft of the radius theieupon sequestiated with a certain amount of involu- 
crum forming, paitieularly at the upper third February 19, 1920, the 
sequestrum was loose, ancraftei dividing it m its middle with a circular saw, 
the two halves w'eie exti acted (Fig i A ) Some disintegration was noted 
at each end, especially at the lower Februaiy 28 an abscess was incised on 
the inner side of the arm, and May 18 anothei incision on the radial side 
of the foieaim was made below the elbow, some pus was evacuated from 
a probable elbow-joint abscess, and two loose fiagments of the radial head 
weie removed (Fig i, B ) The sinuses at the wrist and at the upper 
angle of the main wound w'eie cuietted Within the next two months all 
the wounds healed and remained closed No regeneration, however, occurred 
m the middle third of the radius, so that a defect of about three and a half 
inches persisted This resulted 111 a false joint 111 the middle of the forearm 
and marked radial adduction of the hand in spite of all efforts to prevent this 



NEW YORK SURGICAL SOCIETY 


defoimit}^ so that function of the foiearm was markedly interfered with 
November 21 , 1921, neaily two years aftei the initial infection, and about 
a year and five months after all wounds had entirely healed, the defect still 
lemained unchanged and an inlay bone graft operation was perfoimed The 
skin was excised, the exposed pointed ends of the legenerated upper and lower 
segments of the radius weie exposed and removed, and a V-shaped mortise 
was made at each end A section of the left tibial crest with periosteum Avas 
taken for the graft and the ends of the graft shaped to fit the mortise, so as to 
fit snugly into the defect with the hand in as full ulnar adduction as possible. 


SEQUESTRA OJ 

SEQUESTRUM OF SHAFT OF RADIUS HEAD OF RAOlU-i 



INLAY BONE GRAFT FROM TIBIA 


/ 

Fig I — A Sequestrum of shaft of radius after previous osteotomy Sequestrum has been divided in 
middle for purpose of extraction and is held together by wires B Sequestra of head of radius C Inlay 
bone graft removed because of suppuration 

consideiing the contraction of the radial muscles Holes were dulled into the 
upper and lower segments of the ladius and at each end of the giaft, and the 
graft was seemed m place at each end by kangaioo ligatures Unfortunately, 
the wound did not heal by primarv union, piobalily because of the persistence 
of pyogenic bacteiia m the tissues, and December 3, 1921, it was necessary to 
open the wound and evacuate some pus X-ray examination Decembei 19, 
1921, showed some callus foiming around the upper end of the graft and some 
hone absorption in the lowei fiagment of the radius around the lower end 
of the giaft (Fig 2 ) December 20, 1921, anothei small abscess was 
opened The wound continued to dram but no attempt was made to disturb 
the giaft Febiuary 21, 1922, X-iay examination showed the giaft still in 
place hut somewhat disintegiated, considerable moie bone absorption m the 
lowei end of the ladius aiound the lowei fiagment of the graft, and a thin 
bridge of bone connecting the two radial fiagments April 6, 1922, the graft 
was removed It was consideiably disintegrated, paiticularly at the uppei 
end (Fig i, C ) Aftei the removal of the giaft theie was appaientlj no 
false motion in the ladius which appeared now to be a solid bone X-ray 
examination showed that the bridge of the bone connecting the upper and 
lower radial segments had increased consideralily m size, and that the aiea 
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of bone absoiption m the lowei fiagment was filling m After the lemoval 
of the giaft the wound healed piomptly and has not leopened since The 
connecting budge of bone between the uppei and lowei fiagments of the 
radius lapidly inci eased in density (Fig 3), and the patient soon began 
using the aim foi eveiy pin pose and appaiently without any maiked disturb- 
ance The lepoitei had not seen the patient foi fi\e years He has had no 



Tir 2 — Ridiofinpli nbout one month after inlay bone graft operation to bridge persistent defect in 
middle third of radius Note beginning callus formation around upper end of graft and bone absorption in 
lower end of radius and around lower fragment of graft 

tiouble With Ins foieaini since Although theie is still a lathei noticeable 
defoiniity with a niaiked concaviti of the ladius and some ladial adduction 
of the hand, function of the wiist, and especially the elbow, aie almost noimal 
111 spite of the pieiious apparent elbow-joint suppuration Supination, how- 
evei, IS lathei definitely lestncted X-iay examination shows an astonishing 
lestoiation of the ladius The legeneiation has been quite complete, includ- 
ing the ladial head The bone is comparatively little defoimed with only 
slightly inci eased deiisit} in the middle thud in the region corresponding 
to the peisistent defect, only a model ate thickening of the lowei thud, and 
only slight ulnar and poster 101 bowing The growth of the ladius has been 
relatively noimal, keeping good pace with that of the ulna (Fig 4 ) 

Ihis case is piesented fiist, to show the extent to which legeneration can 
replace a long bone after practically complete secjuestiation, and second, to 



Pic 3 — Radiograph six months after inlay bone graft operation md seven weeks after removal of graft 
Note bridge of solid bone between the two radnl segments 

illustrate the value of an inlay bone graft to complete an impel feet lestoiation 
It IS mteiestmg to note that the effect of the graft was quite satis factor}'^ m 
spite of suppuiation, and the eventual necessity for lemoval of the graft 
Appaiently the presence of the graft stimulated the bone formation fioin 
eithei end of the ladial segments, or sufficient osteogenesis proceeded from the 
periosteum of the graft to completely bridge the defect 
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Dr J P Hoguci believed this condition was not as lare as has been 
believed Pie had personally seen three such cases, one of which he reported 
befoie this Society thiee years ago in which the whole shaft of the humerus 
was leinoved in Februaiy following an osteomyelitis caused by a compound 
fiacture leceived the pievious June At the time of operation a new humerus 
had alieady foimed aiound the sequestrum This patient was a boy twelve 
yeais of age who had had a severe cases of osteomyelitis and the sequestuim 
extended fiom the pioximal to the distal epqdiysis 

Dr Joscph Wiizner questioned if the bone mlav had an} thing to do witb 
tbe lesult m these cases Years ago he opeiated on a boy wbo, following a 



Fig 4 — Radiograph seven years after almost complete sequestration of radius and two years and two 
months after inlay bone graft operation Note complete reformation of radius including radial head with 
relatively little deformity 

stieptococcic tin oat, had had osteomyelitis of the ladius In cutting down on 
the ladius he split the peiiosteum which was alieady loosened fiom the lione 
He lifted out the entiie ladius from the wrist to the elbow in one mass There 
was subsequently perfect le-formation of tbe bone Doctor Wiener believed 
that the periosteum did all the woik of le-formation of bone in these cases 

Doctor Pickhardt, in closing the discussion, said that the length of time 
it took this ulna to sequestiate was three months and thiee weeks, nearly 
four months Before the last opeiation the X-iay showed an appaiently 
perfect sequestrum, but at opeiation it was found tbe sequestium was not 
loose and so no attempt was made to lemove it The ciiterion by which one 
should judge the aiiival of the time for the lemoval of the sequestium is its 
complete separation — in othei woids, when it is completely cast away as a 
slough and is lying loose Probably the type and seventy of the infection 
have something to do with the length of time, as well as the age of the patient 
This case was not shown foi its larity but for the good lesult which 
nature obtained 

Doctor SrciicN, m closing the discussion, said that he waited nearly 
three months before removing the sequestrum of the shaft of the radius, 
which had become quite loose by that time X-iay examination then showed 
some involucrum, paiticularly of the uppei third and around the lower 
extremity, but nothing m the middle third of the bone The case was kept 
under a period of observation for nearly two years after the initial infection, 
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one yeai and nine months aftei the lemoval of the sequestium of the shaft, 
and one yeai and five months aftei all wounds had entiiely healed As there 
was absolutely no indication of an}'- legeneiation whatsoevei m this defect 
m the middle thud of the bone dining this peiiod, and as a false joint 
persisted, it was only then decided to peifoim the inlay bone graft operation 
In spite of the fact that the wound did not heal by primaiy union and it was 
necessaiy eventually to lemove the bone giaft, legeneiation began piomptly 
after the bone had been implanted Periosteum was implanted with the inlay 
bone graft, and it is possible that this peiiosteum was the mam factor in the 
osteogenesis In view of these facts it appeals lathei certain that had the 
inlay bone giaft opeiation not been done m this case, at any late, the regeneia- 
tion would not have occuiied The failuie of the bone to regenerate without 
the aid of the inlay bone giaft was piobably due to the laige subperiosteal 
abscess with the extensive destiuction of the peiiosteum 

MESENTERIC THROMBOSIS 

Dr Guilford S Dudli:y piesented a man who on Septembei 23, 1925, 
J B, when thiit} -eight yeais old, was opeiated upon at Bellevue Hospital 
(Second Division) for acute suppuiative appendicitis His appendix was 
removed and the peiitoneal cavity drained His wound healed completely by 
Febiuaiy 21, 1926, and lemamed healed until Novembei 30, 1926 He was 
well until Octobei, 1926 At that time he began to sufifei maiked discomfoit 
in his right lowei abdomen and said that he felt as though there were some- 
thing within the abdomen Although this symptom peisisted off and on 
until the onset of his acute illness, he disregarded it as fai as possible and 
continued at his work 

Novembei 30, 1926, violent generalized abdominal cramp-like pain accom- 
panied by repeated vomiting, chills and fevei, caused him to 1 center the 
hospital At this same time the healed drainage track bioke open and dis- 
charged sanguino-puruleiit material Examination showed a fevei of 101°, 
leucocyte count of 27,000 with 91 per cent polymorphonuclears and tender- 
ness m the right lowei abdomen His abdomen was not iigid or distended 
and he had had a daily bowel movement until the day pieceding admission 
No abnoimahty was detected in his cardiac, respiratoiy, uiinary or nervous 
systems He was observed for twenty-four houi s, dm ing which time enemata 
were ineffectual, vomiting persisted, and became fecaloid m type, but his 
abdomen did not distend 

Opeiation revealed a six-inch loop of gangrenous small bowel partially 
rotated upon its inesenter}^ and adherent to the right lateial parieties The 
rotation was not sufficient to occlude the bowel lumen and no occluding band 
of adhesion was piesent Between this loop and a neaiby adherent loop was 
a localized intiapentoneal abscess No foieign body was found The bowel 
proximal to the gangrenous loop was but moderately distended and the bowel 
distal to It was not collapsed The involved area was removed, Muiphy 
button end-to-end anastomosis accomplished , rubber dam used for drainage , 
and the abdomen closed Convalescence uninterrupted, Muiphy button 
passed by rectum spontaneously on the tw'elfth post-operative day 

Microscopical examination showed lelatnely noimal mucosa of the small 
intestine, terminating abiuptly m neciotic tissue, oedema, hemorrhage and 
polymorphonuclear mfiltiation m the submucosa while in the musculans 

949 



NEW YORK SURGICAL SOCIETY 


and seiosa the process appeared somewhat older, as shown by gianulation and 
fibrin Seveial fairly large vessels were thiombosed 

Is It leasonable to assume that, during the two months preceding his 
operation, repeated attacks of paitial volvulus occuried and that the lesultant 
trauma to the mesenteiy lesulted ultimately m the thrombosis of its vessels^ 

RETROPERITONEAL TUBERCULOSIS 

Dr Guilford S Dudley presented a giil, twenty-six yeais of age In 
1919, her appendix and a light ovarian cyst weie lemoved Duiing the yeai 
preceding her piesent illness she suflfeied fiom ill-defined gastric symptoms 
and lost about thirty pounds weight 

December 14, 1926, while at business, she became acutely ill with seveie 
epigastric pain associated with nausea and vomiting and was opeiated upon 
at another hospital one and one-half houis latei Lower abdominal adhe- 
sions were freed' and a light cystic ovaiy lemoved She left the hospital 
December 24, 1926, and three weeks later was admitted to the Second Sui- 
gical Division of Bellevue Eiospital with a lecunence of acute symptoms, a 
fever of 101°, leucocyte count of 14,000 with 82 per cent polymoijiho- 
nuclears, no eosmophiha , 4,300,000 ei ythi ocytes and 80 pei cent hemoglobin 
Wasseimann reaction negative A firmly lesistant mass, tender to palpation, 
was present m the upper abdomen It could not be distinctly outlined, 
seemed most iiionounced in the epigastiium, and although no edge could be 
felt, consensus of opinion was that the mass repiesented enlarged hvei 
Radiographic examination of lungs showed no change, gall-bladdei X-ray 
after ingestion of dye was negative, and gastro-intestinal X-iay series 
revealed a small ulcei of the lessei cuivature of the pais media of the stomach 

The patient was kept under obseivation foi thiee weeks, duiing which 
time hei tempeiatuie lemained at normal level and the upper abdominal mass 
giadually diminished in size until it could no longer lie palpated On January 
25, 1927, she suffered an appaiently typical attack of biliary colic without 
fever, leucocytosis or jaundice 

At opeiation, Felnuaiy 4, 1927, the gall-bladder, stomach and duodenum 
were found to he noimal Beneath the posterior wall of the stomach was a 
laige, stony hard, nodular mass extending fiom the median line to the level 
of the caidia and in intimate relation with the hilus of the spleen Extension 
of the process into the tiansveise mesocolon prevented the dehveiy of the 
transveise colon into the wound Theie weie no palpably enlaiged retio- 
peritoneal or mesenteiic glands elsewhere within the abdomen and no gross 
evidence of tuberculous involvement of the peiitoneum The only accessible 
portion of the mass was near the median line and fiom this legion a specimen 
was removed During its removal, a small quantity of distinct pus was seen 
and part of the material obtained appeared to lie caseous Diiect smeai of 
the pus showed no organisms and a cultuie remained sterile The opeiatnc 
wound was closed without diainage and healed by primary union 

Microscopical examination showed the specimen to consist of fat and 
areolar tissue containing masses of cells charactei ized by large polygonal cell 
bodies, slightly granular cytoplasm and small vesicular nuclei Occasional 
giant cells containing two to three large nuclei and a number of cells resem- 
bling Langhan’s giant cells but no suggestion of tubeicle formation In the 
masses of embryonal fat cells aie interspersed filii olilasts, round cells and 
capillaries Occasional eosinophilic leucocytes aie seen No mitotic figures 
01 areas of necrosis Diagnosis Chronic productive inflammation in fibro- 
fatty tissue 
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OPERATION FOR CHARCOT’S DISEASE OF THE HIP-JOINT 

This patient was piesented because of the inteiest atUched to hei clinical 
couise while undei obseivation, and the isolated nature of the intra-abdominal 
tiibei culous involvement 

BRAIN TUMOR 

Dr Joseph P JIoghei piesented a man, forty-six 3eais of age, who 
entered the Fiench Plospital, Octobei 25, 1926. complaining of peisistent 
occipital headaches, di/zv spells nnging in the eais and failing e}esight 
His neuiological examination showed a slight n3^stagmus. beginning choked 
discs in both e3es and a left homonymous hiemianopsia His knee-jeiks weie 
exaggeiated and he had slight staggeiing to the left Blood count and blood- 
pressuie weie 1101 mal A s]Dmal tap was done and the ceiebio-spmal fluid 
found to be undei consideiable piessuie The cell count was normal and the 
spinal 'Wasseimann negative 

Noremhei 4 1926. a hoi seshoe-shaped incision was made on the light side 
of the skull posteiioily and an osteoplastic flaj) about 2 by 2 inches turned 
down The dm a was cut through and a tumoi found adheient to its under 
surface and extending deeph into hi am substance As it seemed very diffi- 
cult to lClno^e the tumoi and the patient’s condition not being veiy good, 
the flap was looseh' sutuied back in position and the patient returned to bed 
One week latei the flaji was turned down again It was found necessaiy to 
enlaige the ojienmg and this was done b\ cutting away moie bone on one side 
with a longeui The tumoi was then sepaiated fiom the sunoundmg brain 
tissue by blunt dissection and lemoved The cavity was packed with gauze 
as the hemoirhage was lather busk, the flap turned back and the scalp wound 
paitiallj'- sutmed 

The patient made a good ieco\eiy but developed a partial motoi and 
sensor3 paiahsis of the light aim which cleaied up shorth , leaving onU a 
slight weakness in the hmh 

Aftei haidemng m jneseiving fluid the tumor was found to be two and 
one-half hi thiee inches in size and pionounced to be an endothelioma 

END RESULT IN RECONSTRUCTION OPERATION FOR CHARCOT’S 

DISEASE OF THE HIP-JOINT 

Doc j OR Hogoct jiiesentcd a man on whom he had operated Decemhei 
28, 1923, foi Chai cot’s disease of the hip This patient contiacted lues in 
1913 foi which he had been tieated foi several yeais In the beginning of 
December, 1923. he developed pain m the light hip on walking and Decem- 
hei ly, 192^ he sustained a pathological fiactme of the neck of the femur a 
short distance fiom its junction with the head At operation the fractuie was 
found and theie was also a laige amount of sandy mateiial, that could he 
scooped out with the fingers, filling the joint The deformed head of the 
femur was found loose in the acetabulum, the hgamentum teies having dis- 
appeaied The loose head was lemoved It was found to be oval, with a 
great deal of flattening on the uppei sui face which was rough and uncovered 
with caitilage 

A typical leconsti uction opeiation according to the method of Roval 
Whitman was done, fiom which the patient made a veiy good lecoverj^ He 
left the hospital m six weeks at which time he had an extiemely good lange 
of passive motion with one inch shortening in the hmh An X-ray taken 
at that tune showed a gieat deal of new bone foimation principalh' in the 
upper pait of the new joint, appaientlj'' in the gluteal muscles, making a 
new roof for the joint He discarded one ciutch at the end of six months 
and the othei at the end of a j^eai, then using a cane as he had not legained 
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perfect confidence in the new joint For a full year he was actively treated 
with anti-syphihtics, during all of which time the blood Wassermann was 
negative A radiograph taken in October, 1926, showed some slight new 
formation of bone in the roof of the joint, but no extension of the disease 
into the shaft When presented the patient had piactically a normal range 
of motion m the joint 

Doctor Hoguet presented a young woman of twenty-six years, on whom 
he had operated in October, 1926, for a complete ankylosis of the hip-jomt 
following a gonorrhoeal arthiitis In this jiatient the typical reconstruction 
operation was done, the new head of the femur being covered with fascia 
lata She now has piactically complete passive motion m the joint but active 
extension has not returned as yet 

Dr Howard Lilicnthal called attention to one point made by Doctor 
Hoguet which he thought should be emphasized, and that was the remarkable 
shelf of bone which formed to make a new point of application for the femur, 
he wondered if this formation could always be expected m cases of this sort 
Doctor Hoguet had apparently been surpiised to find this bony outgrowth 
The speaker had never seen anything like it befoie 

Dr Fenwick Beekman said that he had seen a case of dislocation of the 
hip with a fracture of the acetabulum where a new acetabulum was formed 
above the old, very much like that shown in the rontgenogram of Doctor 
Hoguet’s case 

Doctor Hoguet, in closing the discussion, said that one 1 eason he wanted 
to show these cases was that although he had seen a number he is still 
uncertain regaidmg the outcome Doctoi Whitman has a number of which 
he has done for osteoaithritis m which this roof of bone has not occurred 
What the speakei wanted to bung out in the second case was the fact that, in 
spite of reaming out the new acetabulum and covering the new head of the 
femur with fascia lata in this case, the new head of the femur jumped out 
of what was intended to be the new acetabulum and formed another acetabu- 
lum with this roof of bone 

BRACHIAL PLEXUS PRESSURE BY THE NORMAL FIRST RIB 

Dr Walter M Brickner read a paper with the above title, for which 
see page 858 

Dr Howard Lilienthal said that if there is indeed a normal fiist rib, 
it IS more than piobable the vessels and nerves are at fault and that they 
have been dragged over outei edge of the rib As to the division of the rib 
and the technic First of all, as to the presence of a condition of this tyjie 
there is little doubt, not only because of the relief following the operation, but 
because of the relief of symptoms afforded by the use of a sling and raising 
of the shouldei by the patient Whether the neives or aitery are most to 
blame for the symptoms the speaker was not so suie He had an idea it was 
pressure of the subclavian artery on the rib which is quite as apt to cause pain 
as the nerve, the neivi vasorum being sensoiy Ihe distribution of the 
brachial plexus is so varied that one could probably not make a diagnosis 
as to whether it was nerve or vessel which caused the pain As to the relief, 
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if there is piessiiie on the vessel over the edge of the hist rib, removal of 
that edge should produce lelief Handling the brachial plexus even very 
lightly and caiefully will often cause neuritis, sometimes lasting several 
months, although it usuall}^ disappeais after six weeks 

Docior Lilientiial said he had noticed that when the first nb is 
divided fiom behind, as a paiavertebial thoi acoplasty, the iib will drop an 
astonishing distance, even to the second or third intercostal space posteiiorly, 
and does not go back again So it makes little difiFeience if one takes perios- 
teum or not Doctoi Buckner’s incision, which is original with him, is by 
far prefeiable to any known to the speaker The scai was very beautiful 
and, even in this shoit time, not obtrusive 

Dr John J ]\Iooriiea.u said that Doctor Bricknei had given anothei 
cause for painful shouldeis The speakei had not had any experience with 
such cases as had been desciibed in the papei of the evening, but he wished 
to show X-ia3^s of a case of bilateral supernumeraiy ceivical iibs which had 
light-sided symptoms for four months, but the condition had been first 
recognized four yeais ago The post-operative X-rays show the removal of 
one inch of iib on the right side in March, 1926 The relief fiom neural 
and vascular symptoms up to the piesent time had been perfectly satisfac- 
tory The opeiation was done by an incision posterioi to the external 
border of the mastoid and the rib was removed by a Gigli saw 

Dr Byron Stookey said that the differential diagnosis of pam in the arm 
caused by ceivical nb syndiome 01 piessuie by a normal first 11b or so-called 
brachial neuritis is fraught with considerable difficulty In many the symp- 
toms are entirely subjective without definite objective signs Pam and weak- 
ness of the arm may be due to a variety of dissimilar conditions Peisistent 
unradicular pain may be due to mtiiiisic spinal cord disease, to discreet 
circumsciibed spinal cord tumois such as a chondioma beneath a nerve root 
or a neurofibioma arising fiom a nerve root These patients may complain 
of pam m the aim for seveial years They are often tieated foi so-called 
brachial neuiitis until further evolution of the disease indicates its spinal 
cord origin 

Another common source of pain in the aim which Di Louis Casamajor 
and the speaker have lecognized for a number of years m the Vanderbilt 
Clinic IS a myositis of one or moie of the shoulder giidle muscles with pain 
radiating down the outer or innei aspect of the arm, indefinite and vague 
sensoiy changes, and some weakness of the extiemity Eight of these 
patients were waiting for a neuro-surgical consultation at the Vanderbilt 
Clinic several years ago, having been diagnosed by competent neuiologists 
as brachial neuritis, so similar is their symptomatology All pioved to be 
myositis of one or more of the shoulder giidle muscles and all were relieved 
of their symptoms by appiopnate massage and physiotherapeutic measures 
The diagnosis is made by having the patient in such position as to relax 
the shouldei girdle muscles This is best accomplished by having the patient 
prone with the forearm and hands over the edge of the table A search is 
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then made for tendei nodules in the muscles of the shouldei girdle These 
are best felt with the thumb and are usually found m the teres major, mfra- 
spinous, supraspmatus and tiape/ius muscles The nodule is discreet and 
exquisitely tender to deep pressuie When such a nodule is found the 
patient resents vividly any deep piessure upon it 

Massage diiected to the aieas of mduiation m the muscle will usually 
clear up all the symptoms within foui to six weeks Ihe diagnosis of 
myositis of the shoulder girdle muscles is not as frequently made as it should 
be The speakei was m entiie agreement with Oppenheim’s (1908) view 
that brachial neuialgia is a rare affection 

The production of pressure symptoms by a noimal fiist thoiacic rib is 
an extremely mtei estmg pi oblem The speakei agi eed with Doctor Lilienthal 
m the belief that the abnormality is not in the rib but in the soft tissues — 
namely, the brachial plexus 

By tiansplantation of limb buds it has been shown that the position of 
the limb bud detei mines in a measure the component segmental innervation 
of the limb bud For example, if the limb bud has a moie cephalic position 
its mneivation is moie cephalic and vice versa Thus a normal limb bud 
arising a segment or two more cephalic would detei mine a moie cephalic 
cervical nerve contiibution to it while a limb bud arising a segment or two 
more caudal would determine a more caudal ceivical mneivation — thus, for 
example, m the foimei limb bud the biachial plexus would be made up of 
a large contribution fiom the fouith cervical root while in the latter form 
the fourth cervical would contribute no fibies but instead a larger contribution 
would be deiived from the fiist thoracic 01 second thoracic ner\e Thus the 
moie caudal cervical neives come to innervate the limb bud having the more 
caudal position It is m this type of plexus that sjanptoms of 11b pressuie 
by a normal fiist thoracic 11b on the plexus is hkeh to occur The limb bud 
and neives to the limb bud have shifted caudal waid while the thoiacic skeletal 
structures have retained then noimal position Consequentl}^ , when indis- 
putable signs of pressuie on the lower loots of the biachial plexus are evident 
lemoval of the first thoiacic 11b is indicated The leader of the papei has 
called attention to an important mode of treatment other than surgical meas- 
ures which may be useful m those cases in which the piessure exeited is 
relatively slight It is m any case a measuie well worth tiying befoie attempt- 
ing any surgical proceduie and especially until the diagnosis is well established 
and the diffeiential diagnosis made 

Doctor Brickncr, in closing the discussion, said in leply to Doctor 
Lilienthal, that although he had demonstiated and reported a case m which 
there was evidence of piessuie on the subclavian aiteiy this is unusual, for 
even when there are vasculai symptoms these aie usually vasomotoi, due 
rather to plexus than to blood-vessel piessure, 1 c to pressure chiefly upon 
the lower cord as it passes over the inmi edge of the first 11b 

He did not touch upon the mechanics of the condition foi, as he 
stated in his paper, he had dealt with a consideiation of these in his 
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eailiei publication and had then discussed the embiyologic and developmental 
factois lefeiied to Doctoi Stooke)' While one of the photographs of 
Doctoi Biicknei’s case taken six days aftei the opeiation did appear to 
show a little diooping of the eyelid on the opposite (unaffected) side, he 
could assuie Doctoi Stookey that this patient had no ptosis, enophthalmos 
01 Hoinei’s syndioine on cithei side, also that she had no ludimentary 
(cenical) iib or abnoimahty long seventh cei\ical tiansverse processes 
IHoieovei a long tiansi^eise piocess is not a ludiinentaiy rib He legretted 
that Doctoi Stookey had undei stood him to say that theie was any drooping 
of the lib in these cases The iibs aie noimal in position as well as in shape 
When theie is any dioop it is of the shouldei, diagging the plexus ovei an 
entiieh noimal iib No doubt theie are cases of myositis causing pain resem- 
bling that of biachial neuiitis, but suiely such cases as he had reported, with 
tortuiing pain ovei peiiods of many 3feais, with lasomotor symptoms and, 
some of them, with t}pical lowei coid nutation simptoms, could not be 
confused with m3^ositis 
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THE IMMEDIATE APPEARANCE OP A FRACTURE OF THE 
LOWER EXTREMITY OF THE RADIUS 


There recently came into our charge the body of J E , a colored man of 
thirty-foui years (No 1447), who had died of “alcoholism” A friend hit 
him on the 3 aw and fractured the mandible through the socket of the right 



second bicuspid tooth 
The injuied man fell over 
to the left and teaching 
out with the hand to hi eak 
his fall, sustained a frac- 
tiue of the left wrist 
Dying almost immedi- 
ately, he was removed to 
the County Morgue and 
thence to the laboratory, 
thus giving us the oppor- 
tunity to study the feat- 
tues of a newly made 
fiactuie of the lower ex- 
ti entity of the radius 
without impaction 

Elgin e I shows the 
f 1 a g m e n t s as they 
appeal ed aftei macera- 
tion when restored to 
their relative position 
Theie is typical displace- 
ment of lower fragment 
backwards and outwards 
with rotation m the same 


Fig I — Fracture ot the lower extremity of the left radius No 
1447 male negro thirty four Fragments in displacement seen 
from behind Typical displacement and rotation, no impaction 
A B D Projections on lower fragment with crushed cancellous 
tissue C Depression with crushed cancellous tissue These condi- 
tions are apparent also in Figs 2 and 3 


dll ections 

Figuie 2 shows the 
fiagments in normal re- 
lationship to each other as 


the parts were befoie fiactuie There is a short fissured fracture running up 
the shaft from the region of the dorsal radial tubercle and a large area of 
thin compact tissue of the doisal aspect of the bone is thoroughly splintered 


and lost in maceration 


The fiactured faces, being perfectly fiesh, never impacted, and having 
been maceiated with the utmost care, aie most instructive (Fig 3) 

In the fiactured face of lowei fragment are thiee depressions subdivided 
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from each othei by two intervening lounded elevations Coi respondmgly 
the uppei fiagment has thiee elevations sepaiated by two loughly antero- 
posterior grooves Although impaction did not take place m this bone, it 
IS easy to see just how and wheie impaction usually occuis for the areas 
of upper and lowei fiagments which have been driven violently against each 
othei are readily identified by then crushed cancellous tissue Upon the 
liasis of the damage to the cancellous tissue we have picked out by white 
encii cling lines the coiiespondmg areas on the two fiactuie faces Aieas 
which have been in contact with each other at the moment of impact are indi- 
cated by the same letter 

The sigmoid outline of the fiacture through the lower extremity of the 
ladius follows pietty definitely the plane appaient in bones of which the 
lower end has ciumbled aftei maceration and hence is seemingly detei mined 
by the textuie of the cancellous tissue rathei than liy the violence of the 
glancing blow If impaction occuis, it takes place at the aieas to which 
attention has been drawn 

T WiNGAiE Todd, F R C S , Eng , 

Cleveland, 0 /no 

Laboiafoiy of Anatomy, 

Westej n Resei ve U mvei sity 

INFECTIONS OF THE FACE 

In the issue of the Annals or Surgery, March 1927, theie is an article 
on Infection of the Face, with reports of inteiesting cases of caibuncle of the 
face, by Dr John Price He was kind enough to refer to a paper of my own 
on the same subject 

I take this oppoitunity to coiiect a wrong impiession I did not wish to 
give the impression that incision into ciicumsci ibed foci m the hp or nostril 
would lead to disaster I have seen a number of these infections incised and 
have incised several myself with no unlowaid outcome Two of the patients 
repoited in the papei, one liy Reveidin and one by Poweis, recovered follow- 
ing incisions Noi do I wish to imply that recovery will follow if the) aie 
protected from injuiy Init not incised I thought, when I wiote the pajier 
and still think, that lepeated incisions and repeated tiauma, especially in the 
eaily stage and in the latei stage when the focus of infection is not easily 
made out, are factois determining the spread of infection 

I know from expeiience that many heal without any intervention, even 
when there is brawny swelling and widespread oedema 

In such cases as those leported it would be inteiesting if we could have 
controls with and without incision and diamage I imagine that opening the 
focus at a ceitain stage rehe\es pain, I do not believe it shortens the course 
of the infection or influences favorably the outcome 

Walton Martin, M D , 

New Y 01 k, N Y 
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TRACTION IN THE REDUCTION OF A SUPRACONDYLAR 
“T” FRACTURE OF THE HUIVIERUS 


Increasing use is being made of skeletal ti action in the tieatment of 
fiactures of the long bones Theie is, howevei, little to be found in the 



Fig 1 — Showing extent of primary injury 


liteiatuie advocating this method in the care of fiactuies of the lowei end 
of the humeius 

J C , a man of forty, was admitted to the First Surgical Division, Bellevue Hospital, 
July 28, 1925 X-ray showed a supracondylar “ T ” fracture of the humerus with over- 



Fir 2 — Sho^^ ing position of fragments forty-eight hours after applieation of eahpers 


tiding, and extreme separation of the two lower fragments (Fig i) A satisfactory 
reduction required traction in the long axis of the humerus, together w’lth lateral pressure 
on the lower fragments It seemed that these lequircments could be most rcadilv met 
bv the use of tongs Under ether anasthesia and with a tourniquet applied to the upper 
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arm, and incision was made over each supracondylar ridge The periosteum was divided 
and a small hole bored with a bit and brace just proximal to each condyle Into these 
holes the caliper points were placed and tension maintained bv passing a rubber tube 
about the arms of the tongs The patient was returned to bed and the arm put up in 
right angle traction Gentle active motion was begun as soon as the effects of the 
amesthetic had fully worn off Figuie 2 shows the position of the fragments after forty- 



Fig 3 — X-ray taken six months after injury 


eight hours of traction After six days the calipers were removed as they were com- 
mencing to cause considerable discomfort, and the arm placed in moderately acute flexion 
in a posterior moulded splint Figure 3 shows the elbow six months later at which time 
there was full proiiation and supination with twenty degrees of flexion from the right 
angle and eight}" degrees of extension The patient, a bricklayer, has since resumed 
his occupation 

Philip C Potter, M D , 
of Nezv Yoik, Af Y 
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